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EXPLOSIVES IN 1891. 


TE sixteenth annual report of her Majesty’s Inspectors 
of Explosives has recently been issued, and its perusal gives 
some idea of the immense expansion which has of late 
years taken place in this branch of industry, consequent 
on the increased application of explosives to mining and 
engineering operations. Not including gunpowder, there 
are now some fifty-two explosives authorised for manu- 
facture in or importation into the United Kingdom; and 
this list likewise excludes all preparations that come 
under the term ammunition, such as cartridges for cannon 
or small arms, fuzes, tubes, detonators, &c., as well as all 
fireworks. Of the above, about a dozen new ones have 
been added to the list during the past year; an unusually 
large number, but “ exhibiting no striking new departure 
in explosives, as nearly all named are modifications or 
slight variations on previously existing substances.” A 
similar remark applies to two others, respectively named 
‘‘amberite ” and ‘ cannonite,” which, though not formally 
authorised, have been passed, and factories are in process 
of erection for their manufacture. It is pointed out that 
there are a vast variety of smokeless or quasi-smokeless 
powders on the market at home or abroad, under a variety 
of names; but practically, all these may be classed under 
one of two heads, viz., those consisting essentially of 
nitro-cellulose, and those having the same material in 
conjunction with nitro-glycerine. Quick-firing ammuni- 
tion—containing its own means of ignition—which pre- 
viously was only licensed for direct issue to her Majesty's 
land and sea forces, is now allowed to be made for export 
by water transport at one factory on the banks of the 
Themen. 

The total number of factories is now 125, exclusive of 
‘small firework” and “ toy firework’ factories, being an 
increase of two on last year, four new ones having been 
licensed, and two ceased to exist. When the Explosives 
Act came into force fifteen years ago, the number of 
factories was fifty-five, but the increase in the number of 
factories alone does not sufficiently indicate the expansion 
of the trade, for we are told that there has been “ a vast 
augmentation of the numbers of persons employed 
therein.” By the last returns from the trade at the end 
of 1890, while the number of factories had increased 
14 per cent., the number of persons employed in them 
had increased by no less than Bi per cent. All the above 
factories had been visited at least twice, and in some 
cases three times. Colonel Majendie, C.B., the senior 
inspector, is able to say that “there has been no falling 
offin the general improvement referred to in our previous 
reports. The highest standard of excellence, which has 
been gradually reached since the passing of the Ex- 

losives Act, has, as a rule, been fully maintained. We 

lieve that, taken asa whole, the factories for explosives 
in the United Kjngdom will compare very favourably 
with any other factories, whether in the United Kingdom 
or abroad.” He also states: ‘ Our relations with both 
employers and employed continue, we are glad to say, 
generally on the same satisfactory footing as they have 
now been for several years past.” In only one case was 
the institution of legal proceedings actually necessary. 
In addition to the factories there are 8372 magazines— 
being an increase of thirteen, all of which have been visited 
atleast once during the year by H.M. inspectors, in addition 
to visits paid to a certain number of the “ stores,” under 
licence of local authorities, of which there are probably 
over 2000 in the United Kingdom. It is stated that 
the condition of these stores continues to advance in 
security, and that in no case during the year were prose- 
cutions necessary, although in three instances was 
explosive in stores placed under seizure. In one of 
these cases 6200 Ib. of gelatine dynamite was found to be 
stored, besides gunpowder and cartridges, in anticipation 
of a grant for a magazine licence. The “ registered 

remises,” where small quantities of explosives can be 

ept, in 1885 numbered 22,262, and the number is now 
considerably greater. A certain proportion of these 
were visited, and in nine cases proceedings were insti- 
tuted for excess and careless keeping, by direction of 
her Majesty’s inspectors, in addition to prosecutions by 
local authorities. 

Accidents.—The accidents during the year were 144, 
resulting in 389 deaths, and 180 cases of injury; this 
number excludes all non-fatal mining accidents with 
gunpowder, which come under the cognisance of her 
Majesty’s Inspectors of Mines. It is noted that nearly 
two-thirds of these accidents occur in the wse of ex- 
plosives, and under miscellaneous conditions to which 
the controlling powers of the Explosive Act do not apply; 
such conditions are chargeable with no less than 34 
out of the 89 deaths, and 101 out of the 130 cases of 
injury. This leaves only 62 accidents, to which were due 
five deaths, and 29 cases of inj in manufacture, 
storage, and conveyance, these being the conditions to 
which the Act does apply. 

The following tables, very much condensed and simpli- 
fied from the report, exhibit at a glance the conditions 


under which the accidents took place, and the class of 
explosive involved :— 


TABLE A.—Accidents under Various Conditions. 


Number Number Number 

Condition. of of persons of persons 

accidents. killed. injured. 
(1) Manufacture eae: | Pa ee 
ITD key ch se0 ces gig AG. ams 6 
ge eer “ 6 


(4) Use, &c. 82 101 
Totals ... ... 144 39 130 


TABLE B,.—Classification of Explosives. 

Number Number Number 
of of persons of persons 

accidents. killed. injured. 

a ee: ee 42 

47 


3 4 
se ae 
RO os. cts, es Sane ace Son ; Ear 5 
Totals ... ee a | se 
Manufactwre.—It may be noted as a most satisfactory 
fact that only a single death occurred during the year in 
the processes of manufacture. In 1890 the number of 
deaths was eight, and the average for the last ten years 
seven. In contrast with these figures we have it stated 
that during the seven years before the Act came into 
operation the average number of deaths during manu- 
facture alone was 89°5, and these figures were based upon 
incomplete returns. This very appreciable saving of life 
furnishes a striking testimony to the beneficial operation 
of the Act, and it would be more striking still, we are 
told, if the number of persons injured could be con- 
trasted; it must also be remembered that the recent 
average of seven deaths is struck upon a vastly extended 
trade. We are told that it is ‘not a little remarkable 
that of the nine deaths during the last two years not one 
occurred in the manufacture of the newer explosives ”— 
the nitro-compounds—“ the whole occurring in two acci- 
dents in old-established gunpowder factories.” 
Keeping.—The number of accidents is rather above 


Class of Explosive, 


Gunpowder Saas nice uae 
Nitro-glycerine* class ... ... ... 
Nitro-cellulose+ and nitro-benzolt 
class... es at 
Ammunition 34 
Fireworks ... 14 


12 |. 


the average, and all but one occurred in “ registered | ie 


premises,”’ where the supervision on the part of the local 
authority is often very defective. 

Conveyance.—For the first time since 1888 there are 
two accidents, one of which caused the only death under 
this head since the Act came into operation. 

Use and miscellaneous.—The number of these acci- 
dents is more numerous than in 1890, but the number 
of deaths rather less, viz., 34, as against 38, the average 
for the last ten years being 33-3. - The number of persons 
reported injured, however, shows an increase, 101, as 
against 68, the average for the ten years being 84°9. The 
Act does not control the use of explosives, and all the 
Home-office Inspectors can do is to study the causes of 
the several accidents, and extract as much information 
and instruction from them as possible, for application by 
way of suggestion to those concerned. This is exemplified 
in the case of the repeated warnings issued by the 
inspectors, seconded by the Nobel Explosives Company 
and others, as to the great danger of thawing the nitro- 
glycerine explosives— which become congealed at a 
temperature as high as 45 deg.—except in the special 
apparatus provided for the purpose. The most serious 
accident from this cause in 1891 caused two deaths and 
injured two other persons. It is stated that “the 
accidents with explosives of the second division of the 
nitro-compound class, that group of explosives into which 
nitro-glycerine does not enter, such as gun-cotton, tonite, 
and roburite, &c., have been very few—five only—causing 
three deaths and injuring three persons. The only 
roburite accident was due to boring accidentally into an 
old unexploded hole,” in which case, it is added, that 
“possibly the drill came into contact with the detonator.” 
One of two accidents with securite was of a noticeable 
nature ; “‘ two men were burnt by a flame from a ‘shot’ of 
securite, but how exactly the men were burnt remains a 
mystery. The mines inspector satisfied himself it could 
not have been from the ignition of any gas or coal dust; 
but it would be even less reasonable to suppose that a 
nearly flameless explosive could have given out a flame 
which would burn one man at a distance of nine yardsinone 
direction and a second man at a distance of six yards in 
another.” Of the four deaths caused by fireworks during 
the year, three were caused by a single accident, the 
explosion of a ‘rocket sound signal” picked up by some 
children from the harbour at Wexford, into which it had 
been thrown as defective and useless. This sad accident 
caused the issue of a special circular by the Board of 
Trade relative to the disposal of such signals. 

Foreign accidents.—Some of the more conspicuous 
accidents with explosives in foreign countries are noticed 
in the report, among which we may briefly refer to the 


*D ite, blasting g , gelatine-dynamite, &c, 
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terrible explosion of a magazine at Rome in April, 1891, 
of which a valuable report was furnished to the Foreign- 
office by Colonel Slade, C.B., our Military Attaché at 
Rome. The magazine contained “ 285 tons of gunpowder, 
24,000 cannon cartridges, besides large quantities of 
various combustible military stores, such as fuzes, 
detonators, friction tubes, and fireworks. No nitro-com- 
pound was present.” The great damage caused was 
fully reported to the daily papers at the time of the 
occurrence. The committee of investigation came to the 
conclusion that there can be no reasonable doubt that 
the cause of the explosion was the passing of a train 
within 200 yards of the magazine, which caused the 
spontaneous ignition of parachute or signal rockets, and 
laid stress upon the great danger of storing with gun- 
powder fireworks liable to spontaneous ignition. In this 
country, under no conditions whatever, military or civil, 
would such fearfully dangerous storage be permitted. 

We read of an explosion on 9th April at Bradley’s 
Nitro-Glycerine Factory at Petrolia, Ontario, by which 
the whole of the persons engaged—the exact number is 
uncertain—and the factory itself were destroyed. One 
of her Majesty’s Inspectors visited this place in 1886, 
and it was impossible to conceive of a more carelessly 
constructed place; it was noted at the time of the above 
visit that “in this factory one probably touches the 
nadir of carelessness, and want of everything that should 
be observed for safety. Smoking appears to be the rule 
rather than the exception; in fact, Mr. Bradley appeared 
to select the moment of going into the ‘ danger building’ 
to light his pipe.” 

At Newark, N.J., the Italians of the city were making 
merry, and fired small improvised ‘‘ cannon” made of a 


| piece of gas pipe, which they had loaded “ with dynamite 


or gunpowder ;” it exploded, and four persons were killed 
and twenty-two severely injured, some beyond hope of 
recovery. However, this incident may be capped by an 
occurrence which occurred in Lancashire. Some shells, 
picked up after gun practice in Morecambe Bay, were 
sold as old iron to a foundry. One of the workmen said, 
‘I want to see if this is loaded or not,” and poured into 
the shell some molten iron, with the result that there 
was an explosion, from the effects of which he died next 
The rash act was committed despite the warning 
of a brother workman. Various ‘dynamite outrages,” 
at home and abroad, are also described. 

In connection with our subject, we may here refer to 
the valuable report of a joint committee appointed by 
the Durham Coalowners’ and Durham Coal Miners’ Asso- 
ciations, which, after a series of experiments carried out 
in seven collieries for a period of more than eighteen 
months, made their conclusions public during the period 
under review. The object was to ascertain whether the 
fumes of certain high explosives were injurious to the 
health of the coal miners—those selected being tonite and 
roburite, as compared with gunpowder. Mr. Thomas 
Bell, her Majesty’s Inspector of Mines, was appointed 
chairman of the committee; Professor P. P. Bedson, Dr. D. 
Drummond, and Dr. G. H. Hume, professional advisers ; 
with Mr. M. W. Brown as mining engineer. The report 
was submitted to, and discussed by the Federated Institu- 
tion of Mining Engineers, and recently published. Their 
main conclusions are tabulated as follows:—(1) That 
the products of the explosion of roburite and tonite are 
not more deleterious than those of gunpowder. (2) That 
no chemical evidence was obtained of the presence of 
nitro-benzene in the products of explosion, and that 
throughout the inquiry no case of nitro-benzene poison- 
ing was met with. (8) That with regard tothe production 
from roburite, tonite, and gunpowder of carbon-monoxide, 
the quantity found in average samples of air collected in 
the “ place” is small, and is so quickly dissipated by the 
air current as to have been detected only in “ traces” at 
an interval of five minutes after the firing of the “‘ shot.” 
(4) The committee base on the foregoing statement 
a strong recommendation that an interval of five 
minutes at least should be allowed to elapse after the 
firing of the shot before the hewers re-enter the place. 
(5) That as part of the gases detected in the fumes are 
produced by the burning of the fuse, it is recommended 
that the cartridges be fired by electricity. We are told 
that the worst results were probably better than the air 
in an ordinary theatre. 

Regulations based upon the foregoing recommenda- 
tion have been issued by H.M. Inspectors of Mines. It 
may be mentioned as one of the curiosities of ‘‘ Crowner’s 
Quest Law,” that at a recent inquest upon a miner who 
died of meningitis three days after firing a roburite shot, 
—which, remarkably oma was the first shot with that 
explosive ever fired in the colliery—although the above 
precaution had been duly observed, and the man proved to 
have been previously in weak health, the jury found that 
he had died from the effect of the fumes. The local 
medical attendant, while admitting that he had never 
known of a case of death resulting from meningitis in so 
short a time, was still of the opinion that the inhalation of 
roburite fumes was the immediate cause of death. Evidence 
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was given by another miner that there was no unusual 
smell, and that the place was quite clear when he and 
deceased returned to where the shot was fired to get the 
coal. After an adjournment, Dr. Paul, Professor of 
Medical Jurisprudence, University College, Liverpool, 
deposed that he had examined the brain, blood, and 
viscera of the deceased, and failed to detect the presence 
of nitro-benzene, or of carbon monoxide. He further 
stated that, if the membranes of the brain were inflamed, 
he should have no hesitation in saying that death resulted 
from meningitis, and was therefore due to natural causes. 
A question asked in the House of Commons drew the 
reply from the Home Secretary that he had had competent 
expert opinions not in accordance with the verdict, and 
he mentioned also the conclusions of the Durham Joint 
Committee. Under these circumstances, Mr. Matthews 
*‘ declined to prevent, under the Mines’ Regulation Act, 
the use of an explosive which is largely used, and which 
has the advantage of being flameless.” It is supposed 
that the fact that, had the verdict been “ death from 
natural causes” the man’s widow and children would 
have derived no benefit from the Miners’ Relief Fund, 
may have tended to cause the jury to give them the 
benefit of the slightest doubt as to whether the fumes, 
or shock of discharge, might not have caused or accele- 
rated his death. 








THE BRITISH NAVY UNDER THE PRESENT 
ADMINISTRATION. 

In no department of the State has progress been more 
remarkable, under the present administration of the 
Government of the United Kingdom, than in that of the 
Royal Navy. In 1886, when Lord Salisbury took office, 
the condition of affairs at the Admiralty was entirely 
deplorable. We had battleships resting on the stocks, 
that had remained incomplete for years. We had 
others completed so far as the hulls went, but lying use- 
less in the great fitting basins of our dockyards, as there 
were no guns to put into them. We had scarcely a fast 
cruiser in existence; and the majority of our war vessels 
were armed with muzzle-loading weapons of obsolete 
pattern; whilst the reserves of powder, ammunition, and 
equipment of all kinds had to be drawn upon to furnish 
the units of such ships as were actually required to be 
put in commission. This is an accurate picture of the 
State of things in 1886. We propose briefly to recapitu- 
late some of the more important features characteristic 
of our Navy at that time, and then to exhibit the pro- 
gress of development which has taken place since. In 
the present paper we shall confine ourselves to armoured 
vessels. ‘Facts are stubborn things,” and we cannot 
do better than call attention to the accompanying 
statement, which gives a list of all ironclads of the 
British Navy completed or building in 1886; also of all 
ironclads completed or building at the present day, with 
detailed armament of each vessel as now apportioned. 
Practically the only ships which have been re-armed to 
any important extent are the Thunderer and Rupert, 
although a large number have been fitted with fighting 
masts and tops, so that the small quick-firing and 
machine-gun equipment has been considerably modified 
in them, the Gardiner having given place to the 
Nordenfeldt, and the Nordenfeldt 6 and 3-pounders to the 
Hotchkiss of similar class. 

A glance at the statement shows that seventy-two iron- 
clads were completed or building in 1886, including 
battleships, armoured cruisers, and coast-defence vessels. 
The total displacement of these was 524,870 tons. This 
looks grand ; but in it are included the displacements of 
nineteen vessels which had never been to sea, and the 
majority of which were either only just laid down or had 
no guns to complete them. This reduces the available 
displacement by 158,500 tons. In contradistinction to 
this unhealthy condition as obtaining in 1886, what do we 
find by passing on to 1892? Not only has all the arrear 
of work—left as a legacy by the former Administration— 
been brought up, so that nineteen or twenty ships begun 
by it are now in commission all over the world, but a 
very considerable number of the earlier ironclads, which 
had been put aside for years, and rusted hopelessly at 
their moorings up dockyard creeks, have now been 
re-engined, re-masted, re-fitted, and partially re-armed, 
thus forming a most valuable adjunct to the more modern 
line-of-battle ships; whilst ten entirely new vessels, 
embodying all the most recent improvements in steel- 
faced armour, large calibre quick-firing guns, steel- 
casemated secondary batteries between decks, and 
possessing a higher rate of speed than any battleships 
actually afloat have been put in hand, and all—excepting 
the Centurion—will have been launched prior to August 
next. This brings the total displacement of the seventy- 
nine armoured vessels completed and building now to 
643,760 tons, showing an increased quantity of tonnage 
amounting to 120,000 over that on hand in 1886. 

But the increment in mere displacement, large as it 
looks, is in no way commensurate with the enormous 
output, in the shape of increased armament, which has 
taken place during the five and a-half years that have 
elapsed. Only three old ironclad vessels have been with- 
drawn from the navy list—the Lord Warden, old Repulse, 
and Waterwitch. So the total of muzzle-loading guns 
still stands at 405. The number of ordinary breech- 
loading guns has, however, gone up from 141 to 397, no 
less than 256 having been obtained from Woolwich or 
the trade under the present Administration. The number 
of small quick-firing and machine guns has also increased 
from 722 to 1513, whilst the inauguration of heavy quick- 
firers, of 4°7in. and 6in. calibre, has commenced with the 
respectable figure of 132. We have, in these totals, 
included the armament of many incomplete vessels, but 
this has been done designedly. In the first place, there 
is now a reserve of some natures, which would cover the 
requirements of some of these ships, if required to be 
hastily put in commission, and the manufacture of the 
rest is so well forward that by the time the ships are 
ready for them the guns will all ese been delivered. 





Speed in an ironclad is not so important a factor as it 
is in a fast cruiser; nevertheless, the improved degree of 
speed observable in the more recent vessels can hardly 
escape notice. The fastest battleship in 1886—for we 
necessarily exclude armoured cruisers—was the Impé- 
rieuse, which could get along in smooth water at 16°75 


round her in a light breeze, and the Centurion or Bar. 
fleur will probably do their 18} knots with ease. 

Hence we are of opinion that the balance sheet of 
naval shipbuilding administration, to be handed over by 
Lord Salisbury, is a very healthy little document, and we 
commend it to the consideration of those who are anxious 










































































































knots. The Royal Sovereign would, however, steam ! to revive the conditions of 1886. 
British Battleships and Armoured Cruisers, Completed and Building, at beginning and end of present Administration. 
R.M.L. guns. R.B.L. guns, Ma- | Large Q.F. 
| ws . r ss —_ — - Speed. - 
In 1886, In 1892, | 109” 4” | | 8” | | an ° 
7”, 8", 9" | = it, and| 6” and |10” 12” |134” 16}”| small | 4”°7 | 6” | (Knots.)| completion, 
| » 128" | 5” | 9” | | QF. 
Achilles ... Do. “uw | — |—{| 2}—-|—|-—/|—/|—| # |] — | — | 14°32 1864 
Agamemnon ... Do. == 4 —/| 2};—/;—|/-—|/]—|{-—| 19 ms a 13°25 1883 
Agincourt Do. 17 | —- —/!—|/—/|—/;—/|-—!|-—}| 16 -- - 14°8 1868 
Ajax... Do. - 4 —{| 2}/—j;—;-—/—/-—| 19 _- — 13°25 1883 
Alexandra Do. _~ 8 6;—| 4;/—);-—|;-—|/—| B&B] — |] — | 15°00 1877 
Anson... Do. —- |; =— —| 6)/—|;—|;—] 4/—]} 26 _ a 16°7 1889 
Audacious Do. 10 | — 8;};—|—|—/;-—/;—|;—] 16 — 13°2 1869 
Aurora ... Do. — | — —!10}; 2;—|—|-—|—]| 22 oo — 18°5 1889 
Australia Do. —- | = —/10; 2};—|/—|}—|—|]| 22 -- _ 18°5 1888 
Barfleur - |; = —|—/]—/| 4;—|]—|/|—| 24 10 | — 18°0 Building 
Belleisle ... Do, —- | 4 —{|—|—|—/—|-/-| b —-|- 12°20 1878 
Bellerophon ... Do. —- | = 6} 4)10/}—|—/};—|—] 16 | — | — |} 1417 1866 
Benbow... ... Do. — | — —/}10;—|—|;—|—)} 2] 22 -- ~ 16°75 1888 
Black Prince...| Do. 6 | — —| 2}—|—-|-|-—|-| 2 -—-!/]- 13°60 1862 
Camperdown...| Do. fom —!| 6)/—|/—|—|] 4/—]| 26 — os 16°75 1889 
| Centurion | _ | - —|—|—| 4/-—|—|/|—] 24 10 a 18°00 Building 
Collingwood ...| Do. — } _ —| 6)—|—| 4/—|—| 2 —-|- 16°5 1886 
Colossus ... Do, ee —| 5}—|—| 4/—/—]| 20 —-j- 15°5 1886 
Conqueror Do. | — — —| 4;/—/—)} 2};—|-—|} 18 — -- 15:5 1882 
Cyclops ... ...| Do, — 4 —}|—}|—/—|-—|]-|]—- 9 —}— 11°0 1871 
Defence ... Do, 16 — —|—j—-l}—-)}-—-|-l 6 -- a 11°62 1862 
Devastation ...| Do. -- —|}—}]-—-| 4;—}—/]—]| 19 _ - 13°84 1873 
Dreadnought...! Do. ~- 4 —|—}—|;—|—!|-—/--}| — -- 14°20 1875 
Edinburgh ...| Do. -- -- —| 5)}—|};—| 4}/—};—] 2 -- -- 15°5 1886 — 
| Empress of India _ - —|—|/—|-—|—]| 4}/—]| 383 ~- 10 17°5 Completing 
Galatea ... ...| Do. cm an = 1D] Shalala in| Bl | | oe 889 
Glatton ... Do. -- 2 —i}-—-|—|-—-|-|-!- 7 -— — 12°11 1872 
Gorgon ... Do. oa 4 —|/—}|—-}|—-|—-|-|]—- 9 _ -~ 11'14 1872 
Hecate ... Do, — 4 —}|—j—|—|—-|}-|/- 8 = o 10°90 1872 
Hector ... Do. 18 #| — —j};—}/—|;—/|-—|-!|—- 8 a -- 12°36 1864 
Hercules... Do. 6 8 —|}—|—|—/|-—|-—|-—]| 2 6 — 14°0 1868 
Hero Do. —- | — —|4}/—/|/—} 2}/—;—| 18 oe “= 15°5 1888 
| Hood | — | — on fafa | —| 1 —|] | — | 0 | Ws Completing 
Hotspur... ...! Do. } _ 2 —| 2};—;/—;/—/—|/—| 4 _ _ 12°8 1871 
Howe ae Do, ; oo— ~- —| 6};—|-—|—]| 4/—| 2% —_ -- 16°75 1889 
ae Do. ; = 4 |/—|—|—|-—]-|-|-] 9] — | — | 110 1872 
Immortalité ...| Do, pom —/10} 2}—j|—|;—|—]| 22 _ _— 18°5 1889 
Impérieuse Do. _- — —/!10} 4;—j|;—/]—/—]| 18 - — 16°75 1086 
Infiexible Do. | 80-ton 4 8i;—j);—}|—|—j|—|/—] 21 —|j- 13°80 1881 
Invincible ...| Do, ; 10 | — 6;—/|—|—|;—|—/;-—| 19 —-|- 14°09 1870 
Iron Dake ...| Do 10 | — 8|/—|—/—|—|—/|—]| 19 | — | — | 18°64 1871 
Lord Warden... — 18 | — —}—}— et el ed 8 _ - 13°50 1867 
Minotaur ___..... Do. | 17 a —j}—/;—|—|—|—/|—| 16 4 _ 14°41 1867 
Monarch... Do. 3 | 4 =—loi—j—|—|—|—)| @ | — | — | ee 1869 
Narcissus Do. — — —/10}; 2;—|—/|;—|—| 22 —-i- 18°50 1889 
Nelson ... Do. 8 4 —|—/]—/—|-—|-—|—| 27 4;/— 14°41 1880 
Neptune... Do. 2 4 j—|/—/-|-/-|-|-| @] —| — | 160 1878 
_.. _ aa Do. ; o— — —|—j—/;—|—| 4/—]| 2 6 aa 16°5 1890 
Northampton Do. 8 4 —j|—/]/—|—|-—|-!|-—]| @ -= _ 13°2 1878 
Northumberl’d Do. 27 a ; 1) 1lj—j}—j|—|—j|—-| b 6 — 14°13 1868 
Orion “! Do. | — 4 j—|—|—/—|/-—|-—/—| 4] —| — | 1882 
Orlando |. - | <= — j—|0] 3/—|-|/-—|-| 3 | —| — | ws 1888 
Penelope... ... Do. 8 — j—}|/—j|-—|-—|—-|;-/-|] b&b —-j- 12°76 1868 
Prince Albert Do. 4 — {j—l|—f—|—|-—-|-|]—- 6 —-|- 11°65 1866 — 
Ramilies _ —- j—|—|—j|—|]—| 4)/—]| 83 — | 10 17°5 Coes 
| Repulse | — — |-—j/-—|-—|-—|—| 4/—| 3 | — | 10 | 175 Do. 
| Resolution | — — |j|—|/—/|—|;—|-—| 4}/—]| 38 ~ 10 | 17°5 Building 
} Revenge } a —_ —|-—|-—|-—|—|] 4)/—-| 8 — 10 17°5 Do, 
| RoyalOak | — — —|—|-—|-—|—|] 4/—-]| 8 —- 10 17°5 Do. 
| Royal Sovereign| — _ —|—|—|—;-—]|] 4}/—| 383 _ 10 18°00 1892 
Repulse... ... _ 12 ae —j/-—!|-|-!|-|-sI- 8 _ _ 12°28 1870 
Rodney ... Do. ; — — —}| 6)/—|—|—| 4/—| _ — 16°75 1888 
Rupert ... Do. = _ —| 2) 2}—}/—|/—|/—]| 18 | — | — | 18°59 1874 
Sans Pareil ...| Do. = -- —/12;—}; 1j}—/;—]| 2] 2 o- = 16°75 1889 
Scorpion... Do. 4 = —|—|-—|-|-j-|-| 6 -- ~- 10°51 1865 
Shannon... | Do. 7 2 —{/—}/—Jj/—}—j—}]—)j — — 12°35 1877 
Sultan ... ...| Do. 4 8 7)/—/|-—|-—J]-—|]-|-| 7] -—|] — | 418 1871 
Superb |. |_| Do. me 16 6|—|—|—|-—|—|—| 2 | — | — | 18-50 1880 
Swiftsure | Do. 10 _- 8|—|—/|—/;—|;—|—]| 2 -- _- 13°75 1872 
Temeraire Do. o 8 6|—|—|—|—|—/—| 2 | — | — | 14°50 1877 
Thunderer Do. — — —j|/—|—| 4|/—/—/—| Bi] — | — | 3-40 1877 
Trafalgar Do. _ ~ —|/—|—/|—/|—|] 4/—] 24 6 oo 16°5 1890 
Triumph... Do, i; 10 _ 4};—};—/—|—/;—|—] 2l -- oe 13°75 1873 
Undaunted Do. — — —/}10; 2};—|—|—|—| 22 a — 8°5 1889 
Valiant ... Do, 18 — —|/—}—/-—-}]/-!|-|]- 8 ~ 12°65 1865 
Victoria .. Do. — _ —/12};—/} 1};—j|;—| 2| 2 a -- 16°75 1890 
Viper Do. 2 | = aay fs RS es, Pe Ry ay es, 9°59 1867 
Vixen ... Do. 2 | — —|—}—J—}—-!-l-)] -— — _ 8°89 1866 
Warrior ... Do. 2 | — |—j—j—jJ-—/|-—|-—-|-] 8] —]— | 4° 1861 
Warspite __...| Do en ee —' 10}; 4;—}—j;—)|—| 18 = -- 16°75 1888 
Waterwitch ... — 2 _ —j)—}—J]—-)j-—-!-!l-] - —- — 8°88 1867 
Wivern.... . Do. 4 _ a eS SS eS See ee eee ee 1865 
| = | | | | 19 ships left 
72 ships 79 ships 827 | 110 | 74 189| 38 | 18 | 16 | 56 | 6| 1529] 52 | 80 unfinish 
| ea ease ae | | now complete 
oes — z =, ~- ww hid i‘ a” 
Tons. | Tons. Total M.L. guns, Total B.L. guns. small Q.F. Tot’l largeQ.F. 
524,870 | 643,760 a ss) (ke | we 7 .n 1529... 3=—:182 
Deduct armament of Lord Warden, 
Old Repulse, and Waterwitch, 32 _ 16 _ 
now withdrawn... ... ... .. 
Existing armaments... ... ... ... 405 397 1513 132 
Provided by t yvmrd Administration Nil. 256 791 132 
Legacy of old Administration in 1886 405 141 722 Nil. 





Mupp’s Patent EXPANSION CYLINDERS FOR TANK STEAMERS | 
AND StorRaAGE TaNks.—Mr. Thomas Mudd, of the Central Engine 
Works, West Harlepool, has patented an invention which promises | 
to considerable value. In tank steamers carrying oil in 
bulk there is required what now go by the name of expansion tanks | 
or trunks, These are usually rectangular trunks at the top of the | 
oil-carrying holds, in which the oil can rise when it expands in | 
bulk, due to rise in temperature, thus preventing the bursting of | 
the ship. The oil hold is filled with oil sufficiently to bring the 
surface of the oil some little distance into the expansion trunk, 
that every part of the hold is quite filled with oil except the up; 
part of the trunk. There is a cover put over the trunk, an 
ventilator projects through the cover so as to let out gas or let in 
air as the oil level rises or falls. The mouth of the ventilator is 
generally covered with gauze, to prevent sparks, &c., finding their 
way into the explosive mixture of gas and air that exists in the 
upper part of the expansion trunk. The free ingress and of 


80 
r 
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gas and air into and out of the space in the expansion trunk above 
the oil leaves still a certain element of danger in this arrangement, 
practically carries about with her these trunks or boxes 
a@ more or less explosive mixture. 





as the 4 


filled wit To obviate this 


danger Mr. Mudd proposes to replace the expansion trunks by 
expansion cylinders, which are bored out and fitted with pistons. 
The upper end of the cylinder is open to the atmosphere, ope | 
merely roofed in for shelter, and the lower end is open to the oi! 
hold, and fitted with stops to prevent the piston falling out at the 
bottom. The piston would lie upon the surface of the oil just as 
the ram lies upon the water in a hydraulic cylinder or pump, 
without any space between, thus entirely doing away with the 
gaseous space now existing over the surface of the oil in the usual 
expansion trunks. It will be at once seen that this arrangement 
allows for expansion of the oil, whilst at the same time it keeps it 
entirely enclosed from the atmosphere, for as the oil expands in 
bulk it lifts the piston in the —a thus making more room for 
itself, and when it contracts the weight of the atmosphere above 
pushes the piston down, keeping it always in contact with the 
surface of the oil. No air whatever would be allowed avcess to the 
under side of the piston, and if any gas accumulated there it 
would be harmlessly discharged at intervals, if thought desirable 
by means of a small pipe and cock attached to the piston an 
passing up to a considerable height above it, the cock g shut 
and locked as soon as the gas was discharged, 
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THE CHICAGO INTERNATIONAL EXPOSITION, 1893—MINES 


MINES, MINING, AND METALLURGY AT THE, 
Cc 


HICAGO EXHIBITION. | 


THE mining and metallurgical arts and industries will | 
be more comprehensively and completely dealt with as | 
an exhibit at the Chicago Exposition than at any other | 
international exposition, and from their intimate rela- | 
tion with other arts and industries, will be of general | 
interest to technical visitors. The scope of the exhibits | 
will include all economic and precious minerals, the | 
precious stones and gems, coals and mineral oils, building | 
and ornamental stones, sands and clays, salts and pig- | 
ments, and the machinery, implements and appliances | 
used in obtaining the natural products and converting 
them to various uses. The coal resources of all countries 
will be represented by a series of geological maps and 
drawings, showing the extent and accessibility of the 
great number of coal beds and veins which underlie the 
earth’s surface. There will also be samples of various 
kinds, but these will be carefully arranged so as not to be 
mere unmeaning masses of coal. The iron industries 
and resources will of course be extensively represented, 
and the wonderful development of the resources of the 
southern United States—the “New South ’—will be 
shown. There will be exhibits indicating the location 
and extent of the greater deposits, analysis of the ores, 
and the various machinery and plant employed in mining, 
hoisting, conveying, storing, &c. Mining machinery 
and tools of every kind, crushing and separating 
machines, smelting, and refining works, and complete 
metallurgic processes from mineral to metal will be 
shown by drawings, models, specimens, &c., includin 
working models of coal and other mines. The tools a 
appliances employed for boring and drilling wells for 
water, petroleum, and natural gas will be of much 
interest, as well as the means for conveying and utilising 
the oil and gas. Besides the ores and raw material, 
there will be bars and ingots and finished products of the 
baser metals and of the higher metals, such as silver, 
aluminium, nickel, &c. In the mining machinery section 
will be shown every kind of apparatus, simple and 
complex, employed in working a mine from the drift to 
the dump; methods of timbering; sinking shafts and 
driving galleries; draining, ventilating, and lighting ; 
drilling and breaking down; quarrying and tunnelling; 
loading, hoisting, and dumping; cars and automatic 
dumps; rock breakers and screens; wire ropeways and 
carriers ; steam excavators; coal tips and coal washers; 
gold amalgamators and stam sufi ore-washing, con- 
centrating, separating, and refining, &c. &c. There will 
be numerous classified collections of ores and specimens, 
exhibited by institutions and private collectors, and also 
numerous maps, plans, photographs, engineers’ working 
drawings, and much statistical and literary matter. 
Much attention is also being given to the historical 
collection, including specimens of ancient tools and work, 
and illustrating the development and growth of mining 
methods and metallurgical processes up to their present 
stage. In order to economise space, much of the 
machinery will be represented by working models of 
quarter size, the motive power being supplied by electric 
motors, but there will also be large exhibits of working 
machinery, including a full size ore-conveying plant. 





The accompanying view represents the mines and 
mining building, the architect of which was Mr. §&. 8. 
Beman, of Chicago. The building is in the style of the 
Italian Renaissance, liberally treated. Its general dimen- 
sions are 350ft. by 7O00ft., covering an area of 5% acres, 
and its cost is about 260,000 dols. The height of the 
main cornice line is 65ft. above the ground, which is the 
height of wall adopted for all the main buildings. There 
are four main entrances, those in the north and south 
ends being the principal, having pavilions 110ft. high 
and 88ft. wide, with arched openings 32ft. wide and 
56ft. high. The view shows the north and west sides of 
the building. The corner pavilions are 68ft. wide and 
96ft. high, each surmounted by alow dome. Between 
the main entrances and the pavilions are arcades forming 
an open loggia on the main floor, and a recessed promenade 
on the gallery floor. These covered promenades are each 
25ft. wide and 2380ft. long, and have numerous points of 
access to the building. These loggias are faced with 
marbles and other ornamental stones, forming an appro- 
priate exhibit. The main fronts of the building are 
embellished with sculptural and decorative designs 
emblematic of mining and the allied industries. The 
exterior covering and decorative work is of the plaster 
composition known as “staff,” and is coloured an ivory 
tint, which will be relieved by the gay colours of numerous 
flags and banners. 

The central portion of the building is of steel con- 
struction, and obstructed only by sixteen columns 
supporting the roof trusses. The greater part of the 
roof is of glass, and the end gables of the main roof are 
also filled in with glass. This central portion covers an 
area of 230ft. by 580ft., in the centre of which is a 
circular court 44ft. diameter, in which will be erected an 
emblematic design. From this court will run four main 
aisles 20ft. wide, as shown in the floor plan, Fig. 1, 
dividing the main floor into four sections, 278ft. by 94ft., 
or 26,130 square feet each. Outside of this main floor 
will be a floor space 60ft. wide on every side, contained 
in the surrounding timber construction shown in the 
cross section. In addition to this there will be 103,000 
square feet of floor space afforded by the gallery, the plan 
of which is shown in Fig. 2. The gallery is 60ft. wide, 
and 25ft. above the floor, extends round the building, 
and is approached by eight stairways. This gallery will 
be used for special and private collections, cabinets of 
specimens and precious stones, photographs and 
drawings, &c. The building will also contain refresh- 
ment-rooms, reading and toilet-rooms, &c., as shown by 
the plan. The railway cars with exhibits will be run 
right up to the building, where the heavy machinery, «c., 
will be handled by a locomotive crane and placed upon 
cars running on the installation tracks, other cranes 
being used to hoist the heavy articles and place them in 
position. Turntables will enable these cranes and cars 
to be handled properly and easily, and the cranes will be 
of fifteen tons capacity. The floor is calculated for a 
load of 1501b. per square foot. 

The main part of the building is surrounded by a timber 
framework structure 60ft. wide, as shown by the cross 
section, Fig. 3. There are four rows of columns, spaced 
64ft. 6in. centre to centre longitudinally, and carrying 
the main trusses. The centre span is 115ft. wide, with 
two side spans of 57ft. 6in. The main roof trusses are 
on the cantilever principle, and the roof is the largest 


AND MINING BUILDING 





ever built on this system. Each cantilever is 92ft. long, 
with an anchor arm 57ft. 6in. long, forming the truss for 
the side span, and a cantilever arm 34ft. 6in. Jong. The 
ends of these arms support the central suspended span, 
which is the truss for the clearstory roof, and is 46ft. 
span. A crib anchorage of the outer columns resists the 
upward strain. The side or outer columns are 43ft. 
high, the main columns 63ft. 2in., and the height from 
floor to top of clearstory roof is 95ft. The main structure 
contains about 7800 tons of steel, while the surrounding 
wooden structure contains about 4,800,000ft. of timber. 
The outer columns are built up of two plates, 16in. by 
#in., with corner angle irons, and connected by lacing 
bars, 2}in. by #in., the cross section being 16in. by 18jin. 
The cap plate is 17in. by 20in., and the shoe has a base 
of 24in. by 27in. 

The main columns have four solid sides, and are built 
up of two plates 30in. by ,%in.; four plates 18in. by jin.; 
and four angles 4in. by 4in. by jin. The cross-section is 
30in. by 18in., and at a height of 8ft. from the floor the 
ve flare outward to the shoe, which has a base of 8ft. 

y 2ft. 

The trusses are of the pin connection type, and the 
arrangement of members is clearly shown by the cross- 
section. Owing tothe great distance of 64ft. 6in. between 
the ten trusses, unusually large purlins were required, 
and these are of rivetted construction. Those over the 
outer columns are Warren girders 5ft. deep, built up 
entirely of angle irons, and having good sized junction 
plates to provide for ample rivetting. The purlins over 
the main columns are lattice girders, 10ft. 6in. deep, the 
diagonals being 3in. by 3in. angles. The purlins at the 
ends of the cantilever arms are Warren girders 7ft. 2in. 
deep, with an upper extension 9ft. Tin. deep, which forms 
the side of the clearstory roof, making the total depth 
16ft. 9in. The top and bottom chords of the trusses 
have two sides of plates and angles, and two of lacing ~ 
bars. These bars do not intersect, being arranged as in 
a Warren girder, and are not therefore “lattice” bars. 

The central structure is entirely of steel conforming to 
the specifications prepared by the engineers of the 
Exposition. No specific process of manufacture is 
required, but no steel is to contain more than 0:08 per 
cent. of phosphorus, and test bars are to have a tensile 
strength of 60,000 Ib. to 68,000 lb. per square inch, an 
elastic limit of at least half the tensile strength, an 
elongation of not less than 24 per cent., and a reduction 
of area of not less than 40 per cent. Rivet steel must 
have a tensile strength of 52,000 lb. to 58,000 lb., with 
an elastic limit, elongation, and reduction of area, as 
above, and must be capable of bending double without 
sign of fracture. The shearing strain on steel rivets and 
pins must not exceed 10,000 Ib. per square inch, and the 
pressure in the semi-intrados of the rivet and pin holes 
20,000 lb. The extreme fibre strain for pins is 25,000 Ib. 
per square inch. Machine rivetting is to be used where 
practicable. The erection of the work was carried on 
without special difficulty or incident, and was completed 
in December, 1891, by which time the timber con- 
struction was also well advanced, and the building is now 
practically completed. 

Electric motors will be placed at intervals throughout 
the building for the purpose of furnishing motive power 
for machinery and working models. The lighting will be 





very efficient, including 3000 incandescent lamps on the 
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Westinghouse alternating current system, and probably a | 


certain number of arc lamps. Extensive foreign exhibits 
are already arranged for, and about 75,000 square feet 
have been reserved for this purpose. The reception of 
exhibits will commence November Ist, 1892, and will 
close April 10th, 1893. The following rules and regula- 
tions in regard to exhibits have been prepared and issued 
by Mr. Fred. J. V. Skiff, Chief of the Department of Mines 
and Mining, and approved by Mr. George R. Davis, 
Director-General :— 


RULES AND REGULATIONS. 

(1) Space granted to an exhibitor ma 
manner as the exhibitor may determine. But before permits to 
occupy allotted spaces are issued, full detailed information, 
describing the proposed exhibit, showing general design, elevation, 
construction, decorations, material to be used, &e., must be 
submitted to the chief of the department for approval. 

(2) No exhibit shall be more than 20ft. in height, except by 
consent of the chief of the department. 

(3) Partitions must not exceed 12ft. in height. 

(4) Platforms must be 10in. high, no more nor less, 

(5) Railings must be 3ft. in height from the floor. 

(6) All covered spaces must be open, at least in front, and 
supports or columns must not exceed 12ft. in height. 


be utilised in — 


DEraRTMENT E.—MINES, MINING, AND METALLURGY, 


Group 42, Minerals and Ores: Collections of minerals and ores 
systematically arranged; native metals; diamonds, gems and 

| erystals—rough and uncut and unmounted ; geological specimens, 
| including systematic arrangement of specimens illustrating the 
| formation of the earth. 

Group 43, Mineral Combustibles: Coal, anthracite, semi- 
butiminous and butiminous ; coal waste, slack, coke, and p 
| coal. Asphaltite and asphaltic pound intaite, wortzilite, 
| grahamite, albertite, bitumen, mineral tar, amber. Petroleum, 
| illuminating and lubricating oil. Natural gas, methods of convey- 
| ing and using. 

Group 44, Stones for Building and Decoration, and Quarry 
Products: Building stones, granites, slates, &c., rough hewn, 
sawed, or polished ; for buildings, bridges, walls, or other con- 
| structions, or for interior decoration, or for furniture. Marbles— 
| white, black, and coloured—onyx, silicified wood, agates, jaspers, 
| porphyries, &c., used for building, decoration, statuary, monu- 
| ments, vases or furniture. 

Group 45, Grinding, Abrading, and Polishing Substances : Grind- 

| stones, whetstones, hones ; sand, quartz, di d, corundum, &c., 
for polishing ; emery in the rock and pulverised. 

Group 46, Graphite and its Products, Clays and other Fictile 

Materials and their Direct Products, Asbestos, &c.: Crude 
| graphite and graphite compounds, lubricants, pencils, crucibles, 
| &e.; clays, kaolin, silex and other materials for the manufacture 











Group 57, Extraction of Gold, Silver, and Lead by Fire: 
Furnace plant and appliances; lead bullion moulds and bars; 
refining operations, 

Group 58, Quarrying and Working Stone: Quarrying, cutting, 
and channelling engines; derricks fittings; slate-cutting, saw- 
ing, and cae poe Be eget machines and apparatus for cutting, 
turning, and me ing stones, 

Group 59, Placer, Hydraulic, and Drift Mining: Apparatus and 
machines for washing gravel; sluices, cradles, toms, rockers, 
riffles, &c.; construction of ditches, flumes, penstocks, &c.; pipes 
for conveying water; ‘‘ giants,” nozzles, and appurtenances. 

Group 60, Tools and Appliances of Underground Mining, 
Timbering, and Supporting: Timber-cutting and framing ma- 
chines; methods of timbering shown by examples, underground 
chutes, gates, and appliances for delivering ores; methods and 
appliances for ventilating, lighting, and signalling. 

roup 61, Boring and Drilling Tools and Machinery, and 
Apparatus for Breaking out Ore and Coal: Picks, 8, and 
hammers; hand drills and blasting implements; drilling by steam 
or compressed air and power drills; diamond drills for prospecting, 
sinking, and driving; well and shaft boring; boring for water, oil, 
or gas—tools and methods; machines, apparatus, and implements 
for cutting coal. 

Group 62: Pump, Engines, and Apparatus used in Mining for 
pumping, draining, and hoisting 

Group 63, Mining, Storing, and Delivering Ores, Coals, &c.: 
‘ Tramways, turntables, automatic hoisting, and conveying on the 
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(7) No portion of the flooring of the building can be removed 
or cut into by exhibitors except by special permission of the 
chief of the department. 

(&) Exhibitors of mining machinery or processes must be either 
the manufacturer or inventor of said hinery and pr , but 
the manufacturer or inventor may specially appoint an agent to 
make such exhibit, such appointment to be certified to and 
indorsed by the Director-General. 

(9) All exhibits of machinery in motion must be enclosed by a 
railing not less than 3ft. in height from the floor, and no machinery 
in motion can be located within 3ft. of any aisle or passage way. 

(10) The power provided for the mines and mining building will 
be electricity and compressed air. Electric, air, gas, water, and 
sewer mains will be laid by the Exposition. All connections for 
power, water, or sewerage must be made at the expense of the 
exhibitor. 

(11) Space for raw material used in demonstration will require 
a special permit, and all product or refuse resulting from such 
demonstration must be removed each day. 

(12) All mineral in cabinets must be plainly. labelled, giving at 
least the scientific name and the locality of the specimen. 

(13) All ores must have affixed or attached thereto information as 
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of porcelain faience and of glass, bricks, terra-cotta, tiles, and fire- 
brick ; refractory stones for lining furnaces—sandstone, steatite, 
&c.—and refractory furnace materials, mica, bauxite clay for the 
manufacture of aluminium ; asbestos, crude and manufactured ; 
meerschaum. 

Group 47, Limes, Cement, and Artificial Stones: Lime, cement 
and hydraulic cement, raw and burned, accompanied by specimens 
of the crude rock or material used ; also artificial stone, concrete, 
beton ; specimens of lime mortar and mixtures, with illustrations 
of the processes of mixing, &c.; hydraulic and otber its ; 


surface; loading and unloading contrivances; cars of all kinds; 
automatic dumping, ore bins, 

Group 64, Apparatus for Crushing and Pulverisi Rock 
breakers, rolls, stamps, mortars, revolving mills, coal breakers. 

Group 65, Sizing Appliances: Screens, sieves, and perforated 
plates; sizing by currents of air and water, and by belts. 

Group 66, Assaying Apparatus and Fixtures: Plans of arsay 
offices, furnaces, muffles and sem. Scorification and 
cupelling, volumetric methods and apparatus, fluxes and their 


. 
: 





beton mixtures, with illustrations of the processes ; artificial stone 
for building purposes and artifical stone mixtures for pavements, 
walls, or ceilings ; asphaltic mastics and mixtures ; gypsum, crude 
and boiled ; plasters, mastics, &c. 

Group 48, Salts, Sulphur, Fertilisers, Pigments, Mineral Waters, 
and Miscellaneous Useful Minerals and Compounds: Salt from 
beds or from brines ; nitre and other nitrates ; sulphates, alums, 
and other salts ; sulphur and pyrites for the manufacture of sul- 
pburic acid; boracic acid and its salts; borax; pigments, iron 
oxides, ochres, vermilion, &c.; mineral fertilising substances, 
gypsum, phosphate of lime, marls, shells, coprolites, &c., not 
manufactured ; mineral waters and artesian well water. 
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recep ® bal , assay tables and methods, 

Group 67, History and Literature of Mining and Metall : 
| Class 410—Maps, relief models and pictures, to illustrate ths 
geology and distribution of minerals and mines, and the methods 
of working mines, Class 411—History and statistics of mines and 
mining districts; charts, diagrams and tabular representations; 
statistics of mineral production. Class 412—Mine engineering— 
surface and underground surveying and plotting, projection of 
underground work, location of shafts, tunnels, ; surveys for 
aqueducts, drainage, and for ascertaining the nature and extent 
of mineral deposits. Boring and drilling rocks, shafts and 
tunnels, &c. Construction—sinking and lining shafts by various 
methods, driving and timbering tunnels, and the general operations 
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to the character of the specimen, location of deposit, and rough 
analysis. Such other data as will be of interest to the public may 
be given at the discretion of the exhibitor. 

(14) All coals must bear a card or tag, giving variety and tests 
and location of mine and cutput. 

(15) All building stones must bear a card or tag, giving popular 
name and tests, and location of quarry. 

(16) No piece of ore or coal shall exceed 3ft. in diameter, except 
by special permission of the chief of the department. 

(17) Exhibits of building and ornamented stone must be in cubes, 
and should not be more than one foot square ; one side at least must 
be finished. 

(18) Upright cabinets, to conform to general design, should bave 
a base lft. high, a glass front 6ft. in height, a 6in. cornice, be lft. 
in depth, and either 5ft. or 10ft. in width. A preferable size for 
flat cases is 4ft. by 5ft. and 1ft. deep. 

(19) Slabs of marble, onyx, &c., whether rough or polished, pave- 
ment slabs, artificial stone, set cement, tiling, &c., must not exceed 
4ft. square in superficial dimensions. 

(20) Permits for space will not be transferrable, 

(21) Safety vaults can be secured for the safe keeping and 
protection of exhibits of unusual value. 

(22) The chief of the department reserves the right to construe, 
modify, or amend these rules and regulations. 


The department of mines, mining, and metallurgy is 
known as Department E, and is divided into twenty- 
seven groups, and sub-divided into 123 classes. The 


following abstract of the classification is of interest, as 
showing clearly the scope of the department and its ex- 
hibits, and will also be useful to intending exhibitors. 


Fig. 3—-CROSS SECTION OF MINES AND MINING BUILDING 


Group 49, Metallurgy of Iron and Steel, with the Products: The 
mixtures, fluxes, and fuels ; blast furnaces ; pig iron and cast iron ; 
cupola furnaces ; direct processes; sponge and blooming plant ; 
puddling ; Bessemer machinery ; basic process ; open hearth steel ; 
crucible, nickel, chrome, aluminium, tungsten, and other steel ; 
manganese iron and steel ; bars, rods, sheets, and wire. 

Group 50, Aluminium and its Alloys: Aluminium, pure and com- 
mercial ; ingots, castings, wire, sheets, &c.; aluminium alloys; 

rocess of extraction of aluminium ; electric reduction. 

Group 51, Copper and its Alloys, Metallurgy: Native copper, 
and the methods of extracting, melting, and refining it ; ores and 
their treatment by fire ; smelting ; pneumatic process ; converter 
system ; extraction in the ‘‘wet” way; ingots, bars, &c., with 
specimens illustrating various stages of production ; copper and 
zinc ; brass industry, and products; copper and aluminium, alu- 
minium bronze. 

Group 52, Metallurgy of Tin, Tin-plate, &c.: Tin ores and their 
treatment ; block tin and its extraction from ore ; tin-plate and 
methods of cleaning and coating iron and steel plates. i" 

Group 53, Metallurgy of Zinc, Nickel, and Cobalt : Spelter, zine, 
zinc oxide ; nickel in ingots, bars, rods, sheets, and wire ; nickel- 
covered steel and iron by rolling ; nickel “ plating ;” nickel salts ; 
special nickel alloys, as German silver, &c.; nickel steel. : 

Group 54, Metallurgy of Antimony and other Metals not speci- 
fically classed : spy and compounds ; arsenic and orpiment ; 
bismuth and alloys; quicksilver and amalgams. 

Group 55, Extraction of Gold and Silver by Milling: Gold and 
silver mills and accessories; amalgamation; handling quicksilver ; 
retorting, melting, stamping, and shipping bullion, 

Group 56, Extraction of Gold and Silver by Lixiviation: Roast- 
ing and chloridising furnaces; chlorination and other processes, 


of opening, stopping, and breaking down ore; timbering, laggirg 
and masonry. Hoisting and delivering at the surface, rock, ore or 
miners; pumping and draining by engines, buckets or by adite, 
Ventilating and lighting. 
Group 88, Originals or Reproductions of early and Notable 
Implements and Apparatus used in Mining and Metallurgy. 
A very large amount of work has already been done by 
the Traffic Department in the line of arranging for the 
proper transportation of exhibits and the securing of 
reduced rates on the same. Material reductions have 
been made by all of the leading railway lines of the 
country. It may be A vregged stated that full tariff rates 
will be charged on exhibits on the forward journey, the 
same being returned free to point of shipment, vid the same 
route first used, and provided the ownership of the goods 
exhibited remains unchanged. Freight charges must be 
prepaid at the point of shipment, the goods being delivered 
at the Exposition clear of all charges incident to the 
transportation. To the freight rates must be added a 
sum not exceeding 8c. per 1001b., which is a terminal 
charge covering the switching of exhibits into the grounds 
from the railway, and the placing of the exhibits on the 
space allotted. we 
_ Exhibitors will not be charged for space. A limited 

amount of poe will be supplied gratuitously. This 
‘amount will be settled definitely at the time space is 
| allotted. Power in excess of that allotted gratuitously 
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will be furnished by the Exposition at a fixed price. 
Demands for such excess must be made before the allot- 
ment of space. No single piece or section of any exhibit 


of greater weight than 30,0001b. will be accepted if | 
Exhibitors | 


machinery is required for its installation. 
must provide, at their own expense, all show-cases, 
cabinets, shelving, counters, fittings, &c., which they 
may require, and all counter-shafts, pulleys, belting, &c., 
for the transmission of power from the main shafts. 
Exhibitors will be confined to such exhibits as are 
specified in their application. 

All the leading mineral-producing and metallurgical 
countries will participate, and in most of the separate 
States of the United States, special committees or super- 


intendents have been appointed to undertake the collecting | 


and arranging of the State exhibits for this department. 








THE INSTITUTE OF NORTH-EAST COAST 
SHIPBUILDERS AND ENGINEERS. 


On Friday last, June 24th, the members of the Institute of | 
North-East Coast Shipbuilders and Engineers visited the | 


Atlas Works at Sheffield, upon the invitation of the pro- 


prietors, Messrs. John Brown and Co., which invitation | 


was largely accepted by the members from the Tyne and 
the Wear, as well as by smaller contingents from London, 


Liverpool, and Belfast, the total number of visitors being 
nearly 300. The main party, with the President of the 
Institute, Mr. Robert Thompson, of Messrs. J. L. 
Thompson and Sons, Sunderland, the Council, and Mr. 
J. Duckill, the secretary, arrived by train from Newcastle 
vid York, but owing to the Board of Trade regulations, 
which forbid the use of the works’ sidings by passenger 
trains, they were landed at Attercliffe-road and conveyed in 
brakes to the works’ gate nearest to the armour plate mill, 
where the first item of the programme—which had been 
arranged with much care in order to show each of the special 
operations for which the works are noted in full operation 


—was the rolling of a compound steel plate on Ellis’s | 
system intended for the barbette armour of H.M.S. Revenge, | 
a battleship now building at Messrs. Palmer’s Works at Jarrow, 

and was followed by the rolling of a back iron plate for the | 


| same ship, and a Purves ribbed flue plate; a special staging, 
accommodating 200 persons, having been erected to enable 
the largest possible number of the party to obtain a good 
| view of the mill and furnaces. The manufacture of armour 
plates at the Atlas Works commenced in 1859 with malleable 
| plates, whose thickness increased with the progression in the 
demands of naval architects from 4in. to 24in. The making 
of compound plates on Mr. Ellis’s system began in 1877, and 


the chief defensive material of the more important battle- 
ships built in this country and abroad. Thinner plates of 
‘chrome and nickel steel are also currently produced for 


since that time that kind of armour has been employed as | 


lighter defences. The rolling mill now in use for armour 
plates was laid down in 1862, and has been in use ever since, 
the design having been such as to provide for the constantly- 
increasing dimensions required in the newer ships, though, 
of course, in the planing larger and more powerful tools have 
from time to time been provided to meet the altered require- 
ments of the trade. In the large press shop, where the 
number of spectators was increased by the Southern con- 
tingents, the forging of a large ingot in its step towards 
conversion to & marine crank shaft was effected in the large 
4000-ton hydraulic press, erected in 1887 from the designs 
of the late Mr. B. Walker. This forging is for one of the 
shafts of H.M.S. Hermione, now building at Clydebank. 
The next items on the programme were the casting a large 
ingot from the Siemens’ furnaces, and the working of the hot 
saw upon & hard steel-faced plate intended for the armour of a 
cruiser, for the Netherlands Government, the latter being 
among the most remarkably striking sights that can be 
witnessed at these works. After passing through the tire 
mills, a good example of the working of the Bessemer process 


| was given in the blowing of a charge ; which although some- 


what slow, behaved in the most exemplary manner, and was 
cast into ingots for axles by the method of group casting, with 
a central feeding column. The large flanging press was next 
seen in action, flanging the lower half of a boiler front with 
the furnace holes. This magnificent machine will teke a plate 
20ft. by 10ft., and has flanged many thousand plates both in 
steel and iron. 
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The newer specialities of the works, the Purves ribbed 
furnace flues and the Servé tubes for marine boilers, were the 
last items on the programme; and by this time the period 
allotted for the visit had nearly come to an end, so that the 
inspection of these departments was necessarily somewhat 
less deliberately made than those that were seen earlier in 
the day. The construction of these tubes will be suffi - 
ently familiar to our readers to make it necessary to 
describe them in detail here; but what is perhaps the most 
interesting novelty in connection with them is the range of 
experimental boilers for comparing the efficiency of these 
forms of tubes with those in use in ordinary marine boilers, 
which have been under trial for some time past. These 
consist of two pairs of boilers, 10ft. 6in. in diameter, one 
pair being fitted with Howden’s system of forced draught, 
while the other is arranged for working with induced 
draught, by an exhausting fan in the uptake, upon Martin’s 
principle. One boiler in each pair has plain brass tubes, 
while the other is fitted with Servé ribbed tubes and 
Howden’s spiral diffuser, which latter contrivance is also 
used in the plain tubes. During the period of the visit a 
comparative trial was made upon two of these boilers, com- 
mencing at 10.30 a.m. and ending at 4 p.m., in which time 
an equal quantity of Yorkshire coal (about 65 cwt.) was 
burned in each, with the result that the effect obtained in 
the plain tube boiler was 7:38 lb. of water evaporated per 
lb. of coal, while in that with Servé tubes it was 8°46 Ib., 
the effective steam supply being equal to 435-horse power in 
the former, and 490-horse power in the latter case. 

Another modification in which greater economy is aimed 
at is the combination of the induced draught system with air 
heaters consisting of horizontal tubes open to the air, and 
heated by the waste flame on its way to the chimney, whereby 
an air supply at a temperature of 300 deg. Fah. is obtained 
in the fireplace. This, although leading to a considerable 
saving over the other systems of fitting, has the inconvenience 
of producing an intense local heat very trying to the fire-bars, 
so that a special system of air or water-cooled grate will be 
required before the full advantage can be realised. These 
extremely interesting experiments are, however, as yet in a 
very unfinished state, but we hope to have the opportunity of 
returning to them when more complete details shall be 
available. These boilers form part of anew steam-producing 
plant in a boiler-house at the western end of the works 
which is intended to hold twelve large marine boilers in sub- 
stitution of numerous smaller ones distributed about the 
various departments which take up room that can be more 
usefully occupied, as each of the new boilers replaces three 
or four of the older ones. 

After going through the works’ programme the whole of the 
visitors were entertained at dinner by Messrs. John Brown 
and Co. at the Cutlers’ Hall, the chairman—Mr. J. D. Ellis— 
presiding, and at 6.30 p.m. the party dispersed from the 
Midland Station to their homes, carrying with them the 
recollections of a visit of more than ordinary interest. 
The arrangements were admirable. Mr. Ellis, together with 
Captain Tresidder and other principal chiefs of departments, 
were present with the party during the day, and all infor- 
mation asked for was readily and freely given, and as a 
souvenier of the visit, a book containing a perspective view 
and general plan of the works, and plans of the three 
collieries belonging to the company, together with a short 
sketch of its development, was given to each of the guests. 








HARBOURS AND WATERWAYS. 


THE Mersey Dock Board some time since determined to 
make new deep-water entrances to the Canada, Huskisson, 
and adjoining docks. They have now gone a step further, 
and have decided to make the new locks both wider and 
deeper. The Committee reported that from inquiries made 
from the owners of the large Transatlantic liners they found 
that one company was providing steamers having 65ft. beam, 
and they were advised to prepare for vessels 700ft. long, 
although none so large as this were actually building at the 
present time. It was, therefore, decided to make the new 
locks 100ft. in width instead of 80ft., as originally intended, 
the sills to be laid 20ft. Gin. below the level of the Old Dock 
sill, or 18in. lower than originally determined, giving a depth 
of 12ft. at low-water spring tides and 40ft. at high water. 
The new graving dock, on the site of the Huskisson Dock, is 
to be made 700ft. long, with its entrance 90ft. wide, the sill 
being 10ft. below Old Dock sill level. The extra cost 
involved by these increases in the dimensions is estimated at 
£180,000, and it is expected that it will be four years before 
the work will be completed. The width of the proposed new 
locks will be 35ft. wider than the widest mercantile vessel 
which is now afioat or building. This seems a very large 
margin to allow, but it is contended by nautical men that if 
the entrance has not considerable margin in the width there 
will be difficulty in undocking vessels on a spring tide. All 
vessels cannot get out at high water, and with a run of tide 
past the entrance there will be risk of vessels of 700ft. in length 
swinging before they clear, and being caught on the side of the 
lock. The Board have also decided toobtain a larger dredger for 
the deepening of the bar of the Mersey, and to expend £65,000 
in the purchase of a machine capable of carrying 3000 tons 
and raising 4000 tons an hour and reaching to a depth of 30ft. 
The depth over the bar has been so improved by the dredging 
already carried out that captains report soundings of 18ft. at 
dead low water of spring tides during the past three or four 
months. The Belfast steamers and other coasting vessels, 
which had formerly frequently to wait outside, are now able 
to cross the bar and enter the river at all states of the tide. 

Two dredging contracts have lately been made, the 
particulars of which may be interesting, as showing the price 
at which this work can be done when the quantity of material 
to be moved is small. At Torquay, for dredging over an area 
of 79,869 square yards, which will give an increased depth in 
the harbour of about 6ft., eight tenders were received, that 
of Mr. Green, of Newport, for £5558, was accepted, the price 
to be paid for any excess or diminution of the work being 
1s. 3d. per cubic yard. The material to be moved is 
principally sand, which is to be used in filling the ground at 
the back of the new embankment, and in raising the Tor 
Abbey sand. The time given for completing the work is five 
months. At Newport five tenders were sent in for removing 
a shoal of gravel and clay containing about 35,000 cubic 
yards, the lowest being £2800, or about 1s. 7d. per cubic yard. 

The traffic returns of the Bristol Docks, including Portis- 
head and Avonmouth, for the year ending the 30th of April 
last, show that the tonnage has been 699,923 tons, an increase 
of 60,423 tons on the previous year. The dues amounted to 
£96,403, an increase of £7165. A new line of steamers, the 
North Atlantic Trident Line, has commenced running between 
Philadelphia and Avonmouth; and shortly another line, the 





Manhasset, will commence running between Avonmouth and 
New York. 

The Bill for transferring the Southampton Docks to the 
London and South-Western Railway Company has been 
passed ; the price to be paid is £1,360,000. A clause has been 
inserted in the Bill to the effect that if a Public Trust be 
created within twenty-one — from the ing of the Act, 
the railway company shall hand over the docks to the Trust, 
upon terms to be settled by agreement or arbitration. It is 
understood that the company are prepared to spend a large 
sum of money in building a second dry dock, and in other- 
wise providing machinery and facilities for working the docks. 
The South-Western has already advanced £300,000 to the 
dock company, without which the new Empress Dock could 
not have been constructed. It is found impossible to raise 
the further money to develope the docks. This is the second 
instance this session in which a Parliamentary Committee 
has decided that it is to the interest of the public that an 
impecunious dock company should pass into the hands of a 
railway company. The effect of this has been in both cases 
to raise the value of the shares, which had fallen to about 
one-fourth of their original value. , 

The power to construct a dock on the East Coast, which 
had been obtained by an independent company, has also this 
session been transferred to the new East and West Coast 
Railway Company. The Bill promoted by the North-Eastern 
Railway Company for the purchase of the Hull Docks and 
the construction of a new dock, which had passed the Lords, 
was thrown out by the committee of the House of Commons. 

The London and St. Katherine’s Dock Company are seek- 
ing an amendment of the Act which was passed in 1888, 
which, if the Bill be passed, will enable them to raise 
£200,000 for the purpose of making a new entrance at Black- 
wall into the East and West India Docks. Although the 
docks in London received a considerable check owing to the 
strike of the labourers and the uncertainty as to the time in 
which vessels could be loaded and unloaded, trade begins to 
show signs of revival, and it was stated by the chairman at 
the meeting of shareholders called to approve the Bill now 
before Parliament that the traffic of the London Docks had 
increased from 1,700,000 tons twenty years ago to 3,200,000 
tons at the end of last year, and that the dock authorities 
had to provide for an average increase of 100,000 tons a year. 
The works contemplated will enable the Old West India 
Docks, now practically idle, to accommodate vessels of the 
modern type. The joint companies had an increase of 
£105,000, or nearly 20 per cent., on their revenue last year. 

The Bill promo’ by the Manchester Ship Canal 
Company has been . The contention with the 
Upper Mersey Commissioners was settled by the inser- 
tion of a clause, by which it is provided that all vessels 
going by the canal to Ellesmere Port, Weston Point, and 
Runcorn Docks, and along the Weaver and Bridgewater 
navigation, are to pay the Upper Mersey dues; and the 
canal company are to guarantee the conservators a minimum 
revenue of £2800 a year. All other vessels, except to the 
places named, entering or leaving by the canal, are to be 
exempt from dues. The Bill further gives the company 
power to purchase additional land to the extent of 100 acres. 
A clause which had been inserted in the Bill for power to 
charge a toll on boats using the canal propelled by steam, in 
addition to the toll on the cargo, was not allowed. This 
clause was opposed by the Rochdale Canal Company, who 
carry a considerable amount of traffic on the canal by steam 
haulage. It was contended before the Committee that there 
had been spent £112,000 in adapting the canal for steam 
haulage, and that in consideration of this they ought to be 
allowed to charge an extra toll. The advantage of the canal 
to the salt trade has recently been shown by the loading in 
the Weaver Pool of a vessel of 550 tons of salt from Messrs. 
Verdin’s works at Northwich. The steamer was loaded and 
proceeded on her voyage to Scotland in twenty-four hours 
after her arrival. As the tides at the time were neaps, she 
would have been detained several days if she had to proceed 
by the old course along the Upper Mersey. An Italian 
barque, laden with grain from the River Plate, has also been 
discharged in the Weaver Pool. Two other vessels from the 
River Plate have also been discharged at Ellesmere Port. 

The Board of Trade inquiry into the canal rates, tolls, and 
charges, has been proceeding in London. The Aire and 
Calder Canal; the Leeds and Liverpool; the Birmingham ; 
the Grand Junction; and the Warwick and Birmingham 
Canals have been taken as typical of all other canals, and 
the petitions against the classification of merchandise and 
schedules of maximum tolls and charges pro by these 
companies are being first proceeded with. e traders have 
raised objection to the proposed terminal charges, and claim 
the right to enter the premises of the companies to load and 
unload goods carried in the companies’ boats. They also 
raise objection to the proposed charge for empty boats lying 
in the canal. 

The Commissioners of Northern Lighthouses have deter- 
mined to lay down a number of gas buoys in the Firth of 
Forth, in substitution of the existing buoys. 

The question of draining the Zuyder Zee, which has been 
in agitation for a long time past, has again been revived by a 
report issued by a Commission which had been appointed to 
investigate the subject. The Commission in its report 
recommends that the Zuyder Zee should be cut off from the 
North Sea as far as, and including, the island of Wieringen. 
The cost is estimated at about £15,000,000; the time for 
completing the work is put at thirty-two years. 

The increase in traffic on the Suez Canal for the year 1891 
amounted to 1,807,268 tons. The chief items of increase are 
from corn, linseed and similar grain, and rice. Meat from 
Australia has become a very important article of transport, 
the number of carcasses amounting to 60,000 a month. The 
dividend to be paid, after providing for sinking fund, is 20 
percent. This country is not only the largest shareholder 
in the canal but also the largest customer. No less than 76 
per cent. of the vessels and 78 per cent. of the net tonnage 
passing through the canal belonged to this country, 7 per 
cent. belonged to Germany, and 4 per cent. to France. The 
average size of the vessels continues to increase, being this 
year 2067 net tons, as against 2033 in 1890. Ten years ago 
the average was only 1517 tons. For the first three years 
after the opening of the canal it was only 988 tons. The 
average time taken for vessels to pass through the canal was 
233 hours, which is an increase in speed of about half an hour 
on last year’s average rate. 

A case of some importance to those employed in dredging 
operations was recently decided in the Admiralty Court. A 
hopper barge was being towed down the Tees byatug. A 
steamer laden with iron ore was coming up the river, the tide 
being at half-ebb. When within about a quarter of a mile of 
each other, it became apparent that a collision was inevitable. 
The steamer backed her engines and tried to get out of the 





way; but the tug running with a strong ebb had no contro} 
over the hopper, so far as stopping her, and to save herself 
cut off the tow rope from the hopper. The steamer and the 
hopper came in collision. The tm was holed, and sank 
with her load. The steamer had to be beached to prevent her 
from foundering; the tug escaped without damage. The 
owner of the steamer sued the owners of the tug and of the 
hopper barge for damages. The owner of the ~~ barge 
counterclaimed against the owners of the steamer. The Court 
held that the tug was solely to blame, on the ground of its 
having been settled that barges in tow were considered to be 
under the control of the tug. Where the master of a tug has 
to obey the commands of a pilot or captain of a vessel, 
and damage results, the tug is absolved. The owners 
of the barge pleaded that when abandoned by the tug 
she had her helm hard-aport, in consequence of smelling the 
ground on the south shore, and hence the collision. It was 
also contended that no serious damage would have been done 
if the anchor of the steamer had not been hanging from her 
port bow, with the flukes a little below the surface and pro- 
jecting. This plea of contributory negligence was not allowed, 
as it was not shown that there is any bye-law on the Tees to 
regulate the anchor being partially awash. 








OPENING OF PRESTON DOCKS. 


On Saturday last the new dock at Preston was formally 
opened by H.R.H. the Duke of Edinburgh. The foundation 
to this dock was laid by H.R.H. the Prince of Wales in 1885. 
The area of the dock is forty acres, the space being unbroken 
by projecting piers. There is also a tidal basin of 4} acres, 
the water in which is held up by a pair of tidal gates. 

The dock is connected with the London and North-Western 
and the Lancashire and Yorkshire Railway Company’s main 
lines. There is a large area of land round the dock suitable 
for quays and storage. The new river diversion runs paralle) 
with the south side of the dock, and has been provided with 

uay walls and berths for small vessels not requiring to enter 
the dock. The whole ap to have been well designed, and 
the work is sound and of excellent quality. 

The dock has been constructed by the Corporation of Preston, 
the money being raised on the security of the rates of the 
town. The contract for the dock, tidal basin, and river 
diversion was taken by the late Mr. T. A. Walker for 
£456,600, and it has been completed by his trustees under the 
direction of Mr. Knott. The engineers are Messrs. Garlick 
and Sykes, Mr. Sykes having the entire charge of the work 
during the latter part of the time, Mr. Garlick being obliged 
to retire from ill-health. Mr. T. G. Lumb and Mr. Robert 
Sykes have acted as resident engineers. The tidal basin is 
850ft. long and 300ft. wide. It is connected with the dock by 
a lock 550ft. long and 66ft. wide, divided by intermediate 
gates into two compartments, one 325ft. and the other 225ft. 
long. The lock sill is 38ft. below the coping level, giving 29ft. 
of water at ordinary spring tides. The length jof the dock is 
3020ft. and width 600ft., giving a quayage of 2266 lineal yards. 
The whole of the walls are of concrete of very excellent 

uality. They are 40ft. high, 17ft. Gin. thick at the bottom, 

iminishing to 10ft. at quay level, battering on the face jin. 
to 1ft., and stepped at the back. Vertical rubble drains were 
put behind the walls every 60ft., with 4in. iron pipes through 
the walls, which were plugged up before the water was let in. 
The excavations amounted to 4,000,000 cubic yards of earth, 
sand, and gravel, and 1,000,000 yards of rock. The walls 
contain 255,760 yards of concrete. The explosive used on 
the works for blasting the rock has been principally tonite. 
The holes for the blasting averaged 12ft. deep, and required 
two men three hours each to drill them. Sixteen to twenty 
piles and primers were required in each 12ft. hole to loosen 
and shake the rock, 40z. of explosive being used in each 
pile. The total amount used was 227,240 lb. 

The walls are all coped with granite, and a hydraulic 
pipe trench and chamber is formed in them, and extends 
round the whole of the dock, lock, and tidal basin, with 
manholes every twenty yards. The trench is of sufficient 
size to carry the gas and water pipes. The foundation of the 
walls and the floor of the iock rests on red sandstone rock. 
The best of the rock excavated has been used for the train- 
ing walls. A sufficient quantity of sand and shingle was 
obtained in the excavation to provide the material for 
the concrete, which consumed over 30,000 tons of Portland 
cement obtained principally from the West Kent 
Cement Company. The gates are built of nheart, 
each pair weighing 260 tons, and are opened and closed by 
hydraulic power. The engine-house and accumulator is 

laced at the lower end of the dock near the lock. The 

uildings are of red brick, with terra-cotta mouldings. The 
chimney is 156ft. high. Steam is provided by two steel 
boilers made by Messrs. Foster and Sons, of Preston, 24ft. 
long, 7ft. diameter, and designed to work at a pressure of 
100 lb. per square inch. 

The pumping engines are a pair of horizontal compound- 
condensing engines of the tandem type, so arranged that 
each engine can be worked separately. The accumulator 
has a ram 17in. diameter and 17ft. stroke, and is loaded to 
give a pressure of 750 1b. to the inch. The coal tips, cranes, 
and other hydraulic apparatus are not yet fixed, the Act 
giving the necessary powers for raising the money for this 
and other equipment having only been passed this session. 
The total cost of the works, including the dock, river diver- 
sion, dredging the channel, Parliamentary and other ex- 
penses, will be over a million. 

A great deal of work yet remains to be done before the 
channel of the river will be brought to the intended depth. 
The present improved condition of the channel admits of 
steamers drawing 16ft. getting into the dock, and already a 
fair coasting trade is being developed; several of these 
steamers entered the dock on the opening day. Considering 
that Preston is in the heart of Lancashire, and is situate in 
the midst of one of the most thickly populated parts of the 
country, that it has within a very few miles access to the 
coalfields of Wigan, there can be no doubt that when a good 
navigable way from the sea is provided a large chipping trade 
will spring up. 

The Corporation possess three very powerful dredgers, con- 
structed for them by Messrs. Fleming, Ferguson, and Co., 
and a fleet of hopper barges; but only one of these dredgers 
is at present employed on the river, the other two having 
been let to the Manchester Ship Canal Company. If the 
trade of the dock is to be developed, these dredgers should at 
once be brought back and set to work to deepen the channel, 
as it is evidently of vital importance that a sufficient om 
of water should be provided for ocean-going steamers. The 
rage J wall on the north side has been carried down nearly 
to Lytham; but further work yet remains to be done in 
completing this and also the wall on the south side, which 
extends to the tenth mile below the dock. 
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RAILWAY MATTERS. 


Messrs. MERRYWEATHER AND Sons have just com- 
leted a contract for additional steam tramway locomotives for 
the Dutch State railways. The en, ines are similar to those 
supplied in 1880, having Zin, cylinders and a stroke of llin. 
Thus, notwithstanding the increasing competition of the last 
twelve years, repeat orders are still being given to English makers. 


Tux Paris correspondent of the Times says :—The Paris 
and Lyons Railway Company, after a six weeks’ trial, has 
resolved on adopting the idea of M. Edouard Cros, viz., that 
every carriage should have on the outside a distinctive sign, such 
as an animal or plant, so that passengers may easily find the 
carriage they have quitted. This sign will be in white enamel on 
a blue ground, so as to be prominent by night as well as by day. 
The number of a carriage notoriously fails to impress itself on the 
memory, and hence the scenes of confusion when passengers hurry 
back to their carriages after a stoppage for refreshments. 


A LANDSLIP, involving serious loss of life, occurred 
between the Monte Sasso and Marzabotto stations on the Bologna- 
Florence Railway, which passes through the Apennines, on the 
24th ult. The driver’s attention had been arrested by a strange 
rumbling noise, which increased into a terrific roar, and he stopped 
the train in time to prevent it entering the length of line on which 
huge masses of earth and rock were crashing from the mountain 
side. A whole slice of the mountain broke away from the main 
body and precipitated itself into the valley beneath. Houses 
were swept away by the landslip inhabited by thirty-four persons, 
all of whom were of the poorer class, and several were killed. 


WE learn that the experiments undertaken by Messrs. 
Easton and Anderson, in conjunction with Mr. M. Holroyd Smith, 
on behalf of the Bradfora Corporation, to demonstrate the 
efficiency of electric energy in propelling tramcars up steep hills, 
bave been brought to a successful conclusion, and arrangements 
are now being made for the construction and uipment of two 
miles of line where the average rise in the total length is 1 in 
24, the road in many places ing as steep as 1 in 133. The 
Corporation has consented to allow the temporary overhead 
conductors used for the demonstration, to remain in ition for 
another fortnight, in order that gentlemen from other towns, 
interested in tramways, may witness the running of the car. 
Should any of our readers desire to personally inspect the tram 
car and its working, they may, on application to the London 
office of Messrs. Easton and Anderson, 3, Whitehall-place, be 
furnished with the necessary permits for so doing. 


Tue British Consul at Jerusalem, in his last report, 
refers to the progress of the Palestine railway, which has now been 
in course of construction for the last two years. @ concession 
was granted by the Porte in 1888 to a company styled ‘‘ Société 
Anonyme Ottomane,” having its headquarters at Paris, and the 
works, which were calculated to cost about £240,000, but which 
will probably exceed that sum, are being carried out by a firm of 
French engineers. A little over one-half of the line has now been 
constructed, and there isa prospect that the remainder will be 
completed in September or October next. The line from Jaffa to 
the foot of the mountains, says the 7imes, is in a fairly good 
condition, but it has not yet been opened to traffic. The part to 
be finished is that which lies between the Jaffa plain and Jerusalem, 
and which will follow one of the valleys leading up towards 
Jerusalem from the south-west. The work will be difficult, but it 
offers no insurmountable obstacles. The length of the whole line 
will be fifty-fonr miles, or seventeen miles longer than the present 
carriage road. When the line is completed a branch will be made 
from Ramleh to Gaza, possibly with the object of forming a 
janction with a line from Egypt. 


A station accident, which fortunately was attended 
with no very serious results, occurred in May on the 
London and South-Western Railway, at Southampton station. 
It is a curious case, as showing how accidents may occur with the 
most careful attention to regulations. It appears fromthe evidence 
that the driver entered the station at a moderate rate of 
speed, and that he was relying on the hand-brake and not 
on the continuous brake to pull up the train. The latter 
was, in fact, moving so slowly that an in r, who thought 
that it would stop too soon and foul the points leading into the 
carriage sidings, gave the driver a hand signal to draw the train 
further down the platform. The fireman thereupon released the 
hand-brake, and let the train run down until it was about a coach- 
length from a bogie carriage, standing by the buffer stops. He 
then re-applied the hand-brake, but the rails being wet and greasy, 
the wheels of the engine skidded and slid along the rails. ‘The 
driver immediately applied his vacuum brake, which acted properly ; 
but the distance was so short that before the train was sto it 
struck the bogie carriage. The shock was slight, and protabl y had 
the passengers not been standing up ready to alight, they would 
have received no injury. 


Tue Nunhead and Shortlands Railway, having passed 
the Board of Trade i ion, will be opened to-day. This line, 
to be known as the Catford branch, lea Nunhead, runs for a 
few hundred s parallel with the Crystal Palace section, and 
then bears away eastward. There are two important brick arches 
spanning existing or proposed roads on this short section, and a 
heavy piece of iron bridge work to cross the Brighton Company's 
line at Brockley. md this bridge is a clay cutting. From 
New Cross to Forest Hill a stretch of level country is passed, and 
an iron bridge crosses the Ravensbourne. There are on the line five 
stations, which will be called Crofton Park, Catford, Bellingham, 
Beckenham Hill, and Ravensbourne, and all are built of red brick 
with red tiles, and in a style likely to harmonise with the villas 
which will spring up around them. The platforms are 450ft. long 
by 15ft., and for 1 are covered by a glass verandah. Galleries 
are provided for BD er ama crossing the metals, The Ravens- 
bourne and Catford Stations, being on a high level, arrangements 
have been made for lifts for passengers’ | Messrs. Saxb 
and Farmer have carried out the si work, whilst the 
telegraph system has been arranged by Mr. F. Rudall, and 
included under this head is Sykes’s well-known system of electrical 
signalling and inter-locking, which is in use on the whole of the 
London, Chatham, and Dover Railway, fitted under the personal 
supervision of the inventor. 


AN important letter on the Mombasa and Victoria 
Nyanza Railway has been forwarded by the British and Foreign 
Anti-slavery Society to all candidates seeking election to the next 
Parliament, without distinction of party. It encloses papers “in 
support of the proposed railway from Mombasa to Victoria 








Nyanza, without which it is practically impossible to bring the 
great and populous region of Uganda into touch with British 
interests. is scheme, if carried into effect, cannot fail to 


assist most materially in the suppression of slave traffic, 
and in the abolition of the status of slavery in the terri- 
tories brought under the influence of the proposed railway ; and, 
if for this reason only, it is deserving of the cordial support of 
every individual. But, apart from these considerations, the scheme 
must recommend itself to all those who are interested in extending 
the commerce of this country. The great national interests 
involved in and around Uganda render it desirable that public 
interest and attention should be attracted to the important events 
now passing in Eastern and Equatorial Africa, which offer to this 
country the dominating position over the vast territories command- 
ing the sources of the Nile. But should the British public now 
hesitate to act with firmness and promptitude, doubtless other 
nations, who are waiting for our faltering, would take the oppor- 
tunity to step in and occupy a position which would not only prove 
detrimental to the Imperial interests of this country, but would 
inevitably prolong the horrors of the slave trade, 





NOTES AND MEMORANDA. 


SPLENDID specimens of mica are to be sent to the 
Chicago Exhibition from Idaho, where the supply is said to be 
poemeny inexhaustible. Mica is to be ns in the Idaho 

uilding as a substitute for glass in the windows. 


THE mean organic carbon in the Thames water supplied 
to London during May reached only 0°119 of one part in onehundred 
thousand parts, and the maximum in the past three months corre- 
sponded to but about ,%ths of one grain in 70,000 grains, or 1 1b, in 
about 1000 tons, 


THE deaths registered last week in thirty-three great 
towns in England and Wales co: nded to an annaal rate of 
17°3 per 1000 of their aggregate penulatien, which is estimated at 
10,188,449 ape in the middle of this year. Croydon was 
phenomenally best with only 8°8, and Oldham worst with 22°9. 


In London 2654 births and 1415 deaths were registered. 
The births were thirty-five, and the deaths eighteen, above the 
average numbers in the corresponding weeks of the last ten years. 
The annual death-rate per 1000 from all causes was 17°3 last week, 
and during the last four weeks the death-rate averaged 17°3 per 
1000, being 0-6 per 1000 below the mean rate in the corresponding 
periods of the ten years 1882-91, 


Accorpine to the report of Mr. W. J. Dibdin, F.C.S., 
on gas supplied to London during week ending 11th June, there 
was one occasion on which the illuminating power of the gas was 
below the standard, viz., on the 9th June at St. George’s-in-the- 
East, 15‘5-candles, The tests for sulphur at the Clapham testing 
station gave on three days 18°26 grains per 100 cubic feet of gas; 
at Peckham the average reached 18°46 ; and on three other days, 
19°56 grains per 100 cubic feet. 


At a meeting of the Paris Academy of Sciences on 
May 16th, a paper was read on the determination of the density of 
liquefied gases and their saturated vapours; elements of the 
critical point of carbonic acid, by M. E. H. Amagat. The critical 
constants for carbonic acid are given as—temp. = 31°35 C., 
pressure = 72°9 atmos., density = 0°464.—Observation of the 
partial eclipse of the moon on May 11-12, 1892, by MM. Codde, 
Guérin, Négre, Zielke, Valette, and Léotard, and on the theory of 
Sonctions fuchsiennes, by M. L, Schlesinger. 


From the census taken last April of the ten French 
towns which bad over 100,000 inhabitants, it appears that the 
increase since the previous census has not been very marked, 
except at St. Etienne, Marseilles, and Lille, while at Nantes there 
has been an actual decrease. The greatest increase has been in 
towns with under 100,000 inhabitants, such as St. Nazaire, the 
port of Nantes, which has increased by 65 per cent.—from 15,900 
to 41,000; while next come Nice, where there has been an increase 
of 27 per cent.—from 75,959 to 96,284; Montpellier, where the 
population has increased from 57,231 tc 69,831, or 22 per cent.; 
and Grenoble, where there has been an increase of 20 per cent.— 
from 50,677 to 60,698. 


In a note on “ Use of Compressed Oxygen in the Calori- 
metric Bomb” (Comptes Rendus) M. Berthelot says if the oxygen 
used has been kept in a gas-holder over water, it is saturated with 
aqueous vapour, and when compressed in the bomb sufficient water 
is condensed to again saturate the gas at the end of the experiment. 
The difference in the tension of the aqueous vapour resulting from 
the difference between the initial and final temperatures—usually 
about 3 deg.—would introduce an error of less than half a minor 
calorie, which is negligible in all ordinary cases. If, on the other 
hand, cia P d oxygen is used, the gas is practically 
dry. It follows that in most cases some of the water produced by 
the combination will evaporate in order to saturate the gas in the 
bomb. The absorption of heat from this cause will amount to from 
2 to 3°5 cal. in a bomb of about 330 c.c, capacity, and to 5 or 6 cal. 
in a bomb of 600 to 700 c.c. capacity. 


Tue American papers are giving accounts of an interest- 
ing water-power plant recently made by the Pelton Water-wheel 
Company, in one of the Comstock mines at Virginia City, Nevada. 
The wheel, which is 36in. in diameter, is made of a solid steel disc 
with buckets rivetted to its periphery, and weighs only 180lb. It 
is driven by a vertical column of water with a head of 2100ft., 
which is equal to a pate of 911lb. Of this head 460ft. is 
obtained from the Gold Hill Water Company, and the remaining 
1640ft. from the shaft of the mine down which the pipe line is run 
to the Sutro Tunnel level, where the power station is located. 
The wheel is supplied with two }in. jets, runs at 1150 revolutions, 
and developes 100-horse power. The same company two years ago 
erected a similar wheel in the Chollar shaft on the Comstock lode. 
This consisted of six 40in. Pelton wheels, running under a vertical 
head of 1680ft., and driving six Brush generators. These wheels 
weigh 220 1b. each, and with nozzle tips gin. in diameter develope 
125-horse power. They are directly connected to the dynamo 
shaft, 


Numerous bacteriological examinations, during a 
number of years, of the Ziirich water supply, before and after 
filtration through sand, have led to certain conclusions which may 
be summarised as follows :—Friinkel and Piefke’s assertion that 
sand filters offer no absolute protection against pathogenic 
organisms is disputed, as being not applicable to all sand filters ; 
and their statement that the number of bacteria present in the 
filtered water is simply proportionate to the rate of filtration and 
to the number of organisms existing in the water originally, is 
shown to be erroneous. On the contrary, the author finds that 
under the conditions obtaining at Ziirich, the number of developable 
spores in the filtered water is small and fairly constant, and quite 
independent of the degree of original pollution or the ng of 
filtration—3m. to 12m. per day. It is of importance, however, 
that the filters be allowed time to acquire their normal working 
condition, and that the rate of filtration be uniform. In the case 
of new filters, or after cleaning, &c., the action is for some time 
abnormal, and the water during filtration may even take up 
organisms from the sand. 


In a paper on “The Heat of Combustion of Coal, 
Determined by Means of a Calorimetric Shell,” MM. Scheurer- 
Kestner and Meunier-Dolifas (Bull. Soc. Ind, Mulhouse), describe 
some experiments which they carried out with the object of veri- 
fying results obtained by them with a Favre and Silbermann 
calorimeter. The apparatus used was Berthelot’s calorimetric 
bomb, which was placed at their disposal. This consists of a metal 
shell lined with platinum (to resist chemical action), in which com- 
bustion can take place, and an ordinary calorimeter of about 
2 litres capacity in which the shell can be suspended, and by means 
of which the heat ee is observed. The substance to be 
experimented upon is weighed and suspended within the shell in a 
perforated platinum capsule. Immediately above this is placed a 
spiral or fine iron wire, through which a current of electricity can 
be The lid of the shell, which can be screwed in its place, 
carries a valve, by means of which oxygen at a pressure of 25 kilos. 
can be admitted to the interior. This having been done the shell 
is placed in the calorimeter, and the temperature of the whole is 
allowed to become uniform. The temperature is then observed 
from minute to minute and a current is sent through the spiral. 
This, as it heats, sets the combustible on fire. Combustion is 
sudden and complete, leaving no combustible residue. The tem- 
perature should > observed during several minutes, but the whole 
operation is over ina quarter of an hour. The authors consider 
that they have peeedl Yin conformity with their earlier researches) 
that some kinds of coal have a heat of combustion which is greater 
than that of the carbon and hydrogen which they contain; the 
heat of combustion of others is less than this, altheugh it 
is sometimes higher than the heat calculated by Dulong’s method. 








MISCELLANEA. 


Mr. Tuomas TuRNER, of Stourbridge, has been appointed 
manager of the iron and steel works of the Shelton Iron, Steel, and 
Coal Company, Limited, Stoke-on-Trent. 


Five square miles of land adjacent to Dauphin, a 
village close to Chicago, have been suddenly flooded, and a 
thousand houses between State-street and Lake Michigan are 
inundated through the bursting of a dam in consequence of recent 
heavy rains. 


A TERRIBLE accident took place at Fettykil Paper 
Works, near Leslie, Fife, on the 27th ult. A bridge is being con- 
structed over the river Leven, and a portion which was finished 
last week collapsed while the centre piece and scaffolds were being 
taken down. About twelve yards gave way, carrying the workmen 
down into the water. Five men were drowned, including Mr. 
Gold, the foreman. 


His Highness the Khedive of Egypt has conferred on 
Mr. James Hornsby, J.P., D.L., the distinction of Commander of 
the Imperial order of the Medjidieh, in recognition of valuable 
assistance given to agriculture in connection with the Tewfikieh 
Coliege of Agriculture. The handsome star of the order has been 
received through Mr. Alfred B. Brewster, English secretary to 
H.H. the Khedive at the Ras-el-Tin Palace, Alexandria. 


Ir is stated that notices have been issued to the 
engineers employed on the Tyne and Wear for a reduction of 
wages of 10 ng cent., 74 per cent., and 5 per cent., on different 
classes of work. By this from 15,000 to 20,000 men are affected. 
The notice applies to all branches of the engineering trade, including 
fitters, erectors, millwrights, planers, holders-up, screwers, brass- 
finishers, joiners, smiths, plumbers, strikers, platers, rivetters, 
slotters, flangers, and the members of the Boilermakers’ and Iron 

ipbuild Society engaged in engine-shops. 


Tue annual conversazione of the Society of Arts took 
place on Wednesday evening at South Kensington Museum, and 
was largely attended. In the absence of the Attorney-General, 
the chairman of the Society, the guests were received by Sir 
Philip Cunliffe Owen, andthe members of the council. The whole 
of the courts and corridors of the ground-floors were open, together 
with the galleries containing the Raphael cartoons, the Sheep- 
shanks collection, and the William Smith collection of water-colour 
drawings, the Dyce and Forster pictures, and theChantrey Bequest. 


THe Thunderer, battleship, which has had her leaky 
boiler tubes completely ferruled, concluded her steam trials at 
Portsmouth on the 25th ult. by a four hours’ run under forced 
draught. The trial was in every respect satisfactory, the ferrules 
having answered their purpose thoroughly. The average pressure 
of steam in the boilers was 137 |b., the vacuum 28in. and 27in., 
and the mean revolutions ninety-four to ninety-seven. The 
starboard engine indicated 3522 and the port engine 3544 horses, 
thereby giving a collective horse-power of 7066—or 66 beyond the 
specified contract—with 1-96in. ot air pressure. 


An International Exhibition of Building Materials will 
be held at Lemberg under the auspices of the Governor of Galicia, 
from the 30th August to the 20th September, 1892. It will com- 
prise all the materials falling within the province of the architect, 
including stone, bricks, marble, cement, lime, timber and iron, lock- 
smith’s work, and other manufactured goods, metals and iron- 
mongery, asphalt, waterproofs, paints, lacquers, varnish, paper 
hangings, tapestry, water supplies, pumps, ventilators, lighting 
materials, sewers, lifts, arrangements for the extinction of fire, house 
telegraphs, telephones, special arrangements chiefly of a hygienic 
nature, oilcloth, carpets. Aspecial jury will allot State medalsto the 
exhibitors which will be placed at the disposal of the committee by 
the Austro-Hungarian Government. Information may be obtained 
from Mr. Arthur Gobiet, at Prague, Karolinenthal. 


Tue Yorkshire miners have been demonstrating at 
Wakefield. The day fixed for the gathering was St. Monday—a 
very popular saint in these parts, as employers know when a 
favourite fixture in football or cricket is ‘“‘on” upthere. Fifty 
thousand miners and their wives foregathered in the famous old 
cathedral city, for ever associated with Oliver Goldsmith and the 
gross of green spectacles. One hundred and twelve bands were 
present, and there was undoubtedly a powerful presentment of 
mining strength. The leaders of the Yorkshire Miners’ Associa- 
tion were there, and in triumphant mood—as they had a right to be. 
It was reported by the secretary that during the last quarter their 
income, as members of the Association, had been at the rate of 
about £60,000 a-year. The actual amount for the quarter had been 
£16,688, For men out of work they had only paid £420. Since 
last demonstration they had invested £41,103. Since last year they 
had invested £81,301, making the total amount invested £122,404 ; 
or, including their property, the financial worth of the Association 





was £131,967. The sent to aid their Northern brethren 
£17,979, of which £12,250 had gone to Durham and £5729 to 
Cumberland. 


Ar the sitting of the Commission on the Metropolitan 
water supply on Monday, Sir Thomas Farrer referred to one fact 
which had been elicited during the sittings of the committee but 
which had not been patent before, and that was the enormous 
demand that would be made by the surrounding counties for the 
water which had before formed part of the supply of London, 
and if it should happen that London had te supply the whole of 
the surrounding districts there would be also a demand on them 
for the supply of the populations of those counties, and, conse- 
quently, their demand would have to be taken into consideration 
as well as the demand for London proper. ‘‘ He wished to confirm, 
from his own personal knowledge, the account which the Thames 
Conservancy had given of the origin of their jurisdiction over the 
water of the Thames. It was true that the upper Thames navi- 

tion had been in a state of absolute insolvency, and that, when 
fir. Milner Gibson was President of the Board of Trade, there was 
extreme difficulty in ascertaining what should be done with the 
upper Thamas navigation, and the Thames Conservancy reluctantly, 
but at the desire of the Government, dealt with the matter, and, 
being a wealthy body and having at their disposal the funds 
arising from the navigation of the lower Thames, they made the 
lower Thames help the upper Thames. The upper Thames had 
always been ‘out at elbows.’” 


Tue Home Secretary has sent the following notice to 
the Lord Mayor, calling attention to certain requirements of the 
Factory and Water Acts, 1878-91, with an intimation that the 
Home Secretary thought it of great importance, in the interests of 
all classes affected by the Act, that such notice, which sets out 
briefly the requirements of the law, should receive the widest 
publicity. The notice is as follows :—‘‘ Every person shall, within 
one month after he begins to occupy a factory or workshop, serve 
on an inspector a written notice containing the name of the factory 
or workshop, the place where it is situate, the address to which he 
desires his letters to be addressed, the nature of the work, the 
nature and amount of the moving power therein, and the name of 
the firm under which the business of the factory or workshop is to be 
carried on, and in default shall be liable to a fine not exceeding £5, 
All complaints with respect to danger from fire to factories, or with 
respect to the sanitary condition or overcrowding of workshops, to 
be made to the sanitary authority for the district. All complaints 
with respect to overwork or dangerous machinery or processes in 
factories or workshops, or with respect to overcrowding, bad 
ventilation, or the sanitary condition of factories, to be made to 
her Majesty’s inspector for the district, or to Mr. F. H. Whymper, 
her Majesty’s Chief Inspector of Factories, Home-office, London, 
8.W. Any complaints sent to her Majesty’s inspectors of factories 
will be considered confidential.” 
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is distributed. The same manufacturer exhibits the 


IMPLEMENTS AT THE ROYAL AGRICULTURAL SHOW, WARWICK | dill illustrated by the nccompanying engraving. {This 
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drill is arranged to distribute any kind of manure down 
the ridge, more aaee™ | for potatoes, the manure drill 

following the potato planter. The 
same machine may be used in 
case of potato disease. It is 
4ft. Sin. in width, and is fitted 
with gear of the Chambers type. 
The positive feed corn drill, as 
illustrated by the lower engra. 
ving, is on the Hosier system, is 
fitted with a very neat arrange- 
ment of Coulter lifting gear, an 
automatic arrangement for taking 
in and out of gear, anda simple 
form of spring relief coulter. It 
is also arranged so that the 
alternate coulters may be made 
to lead by any desirable distance, 
according to soil and cover re. 
quired. 

By the annexed engravings we 
illustrate the self-acting grain-weighing machine exhibited 
| at work by the Trent Gas Engine Company, Nottingham. 
| We give a perspective view of a medium-size machine, 
/and an outline view, showing detail, of a machine 

for weighing ninety tons per hour. In these machines 
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AVELING'S SCRAPER 
COULTA’S POSITIVE FEEO CIRN DRILL 


| the grain or other materia! to Le weighed enters at 
the top of machine through the port A, and falls straight 


THE ROYAL AGRICULTURAL SOCIETY'S SHOW. contact with the wheels, and cannot be caused to jump | into the receiver B, which gradualiy descends until nearly 


In our last impression we stated that Messrs. Aveling 


away and leave the gravel and stones on the wheel. | the full amount has entered, when a flap or valve C, 


Mr. James Coultas exhibited the broadcast manure | pivotted at point D, falls across the port, cutting off 


and Porter, of Rochester, exhibited at Warwick a new distributor for which he was awarded the Society’s silver supply of grain, which now runs slowly through two 
compound road locomotive. This is called by the maker medal at Doncaster last year. This is a very simple | small holes in bottom of the flap (taking the place of 
a general purpose engine, and classed in their catalogue machine, and muy be understood by the accompanying | : 


as 8-horse power. Seeing, however, that the engine sketch section. 


will indicate 50-horse 
power with ease, the title 
does not mean much. This 
engine we now illustrate 
on page 9. It has been 
designed and constructed 
with all that minute atten- 
tion to detail, resulting 
from a very extended ex- 
perience, for which the firm 
possesses so high a reputa- 
tion. The driving wheels 
are large, being 6ft. 6in. in 
diameter, and 16in. wide 
on the face. The leading 
wheels are 4ft. high and 
9in. wide. The two cylin- 
ders are placed side by 
side, and the crank shaft is 
carried by the side plate 
box, which was introduced 
by Messrs. Aveling and 
Porter many years ago, 
and has given admirable 
results. All the gearing 
is of crucible cast steel, 
and is located between 
the side frame plates, 
hollow bosses containing 
the driving pinions. ‘There 
are no sliding feathers to 
getloose. The boiler pres- 
sure is 140 lb., and the 
boiler was tested by 
hydraulic pressure to 280 
The engine is pro- 
vided with the usual wind- 
ing drum and wire rope. 
It is in all respects an ex- 
cellent piece of work. 
Messrs. Aveling and 
Porter exhibited an im- 


In the hopper A is an interior part B, 


























SIMONS' AUTOMATIC GRAIN E&CALE 
sprinkling by hand). The receiver still descending lifts 
the weight scale E on the other arm of beam F, and just 
as the right quantity of grain has entered, strikes the 

|arm of the tumbling weight G, which in its fall 

pushes up the notched lever H, and allows a second 
| flap K to fall and entirely shut off supply. 
| This flap in its fall unhooks the receiver, which is pivotted 
| at L on knife edges—a little out of the centre of gravity— 
| and allowing it to tilt forward, in doing which it leaves 
the flap M behind, thusopening the discharge port through 

which grain pours out. As it is discharging the weight 

___ | seale drops back, lifting receiver up again, when it turns 























| | back on the knife edges, closing the discharge flap M and 
: opening the inlet flaps C and K on its way. The grain 
SIMONS’ AUTOMATIC GRAIN SCALE then enters again, and a fresh weighing commences. 


These machines are stamped as weighing accurately by 
proved road roller, one excellent feature in which is the 


scraper, which we illustrate. 


we i The scraper is urged for- | lifted so that the curved bottom of it nearly touches the 
ward by a spring in a box, and it turns on a centre, its 


which may be in the position shown, or may be gradually | the Board of Trade under the Weights and Measures 
| Act, and the margin of error is almost imperceptible, or 


light tines of the roller C. Thus when the hopper is in | about one four-thousandth, whereas the margin of error 
action being controlled by the same spring in a wa 


which will be readily understood from the annexed sketch. 
There is thus obtained an elastic action which is very | 
effective. The scrapers are maintained in or nearly in 


its lowest position as shown, and is filled with manure, | in measuring by hand is 18 per cent., and of weighing by 


the tines of B slowly rotating constantly push an | hand itis about 6 percent. The machine weighs and 
adjustable quantity over the lip D. The part B is | keeps a counter record of the quantity weighed. 
gradually raised by worm and wheel gear as the manure ' (To be continued.) 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





AERIAL NAVIGATION. 


Srr,—I have read with very great interest Mr. Bernays’ letter 
on the above subject, published in THE ENGINEER of the 17th 
instant. The theory that the wing feathers assist very considerably 
the flight of a bird, at first sight seems conclusively proved by Mr. 
Bernays’ reasoning, and if birds were the only creatures that had 
th epower of flight, one would be justified in directing his mind to 
the designing of a machine which should as closely as possible 
imitate the involuntary action of the feathers, simultaneously with 
the voluntary action of the wing as a whole. But we have not 
only the smaller flying insects with mere ea 4 small —— 
moving at a humming speed, and the butterflies with more slowly 
moving wings, very large in proportion to the weight carried, but 
many of the moths and flying beetles have bodies which are by no 
means smal] as compared to the wings, and the first class of these 
at any rate do not move their wings at a very high velocity. Most 
moths are covered with a light down; whether this assists their 
flight at all would be a question somewhat difficult to investigate. 
Probably not much, however, as the insect apparently flies just as 
well after some of these have been removed by the finger as 
before. But above these we have the bat. Now batsare provided 
with wings of leather, which may be considered impervious to 
air. They are certainly large, but in many specimens—I regret 
that I am not naturalist enough to name them—they do not seem 
much out of proportion to the size and weight of a body con- 
structed on animal, as opposed to bird, principles, and they do not 
move at a very great speed. A bat’s power of flight depends then 
on the resistance offered by the wing to the air, and on the skill of 
the flyer, which I am inclined to think must be looked upon as an 
important factor. Any such action as that of the feathers in‘ the 
wings—suggested by Mr. Bernays—is, I presume, out of the 
question. 

It would not be difficult to construct wings on the same lines as 
those of a bat, and to supply power to actuate them at the 
necessary 5' , but whether they would ascend or not is exceed- 
ingly questionable. Buta point of view is apparently being over- 
looked, which, it seems to me, bears ey | forcibly on the subject. 
The flying creatures do not certainly devote all their power to 
rising vertically. A bird’s flight as a rule is horizontal, or on a 
long incline up or down. Eliminating the effects of gravity, it 
attains its greatest speed horizontally ; a perfectly vertical rise is 
only succeeded in with much toil, and a good deal of practice ; to 
fly horizontally comes —— is only necessary to watch a 
young bird to learn that. Bi risiug from the ground make a 
light spring and then starting close to the horizontal, gradually rise 
in a curve to a desired height. In the case of many birds it may 
be noticed that they ay, so to speak, in waves, rising and falling. 
Are not then the following questions worth consideration :—Is 
not a bird’s greatest power of flight in a horizontal line? If so, is 
it not possible that, as a rule, it rises by inclining its body and tail, 
so that the resistance of the air may force it to a higher level ?— 
this is, of course, the action of the aéroplane. Would it not be 
well then to find out by what use of its wings a bird propels itself 
forward ? 

In conclusion, I would suggest to Mr. Bernays that he cover the 
wings of a strong pigeon with bags of gold-beater’s skin. If its 
flight is seriously impaired there can be but little doubt that the 
feathers play an important part of the flight of a bird. The 
experiment will be more conclusive and less painful to the bird 
than the plucking which he suggests. BEN ZENE. 

Ghent, June 27th. 








BRAKE HORSE-POWER. 


Srr,—I should have thought “‘C. E. B.” would have been 
content with proving the wonderful fact that ‘the horse-power = 


P x A x 60,” i.e, equals a force x an acceleration x a constant 


—not to tion his founding horse-power with foot-pounds 
per minute—without insisting upon having his mistakes pointed 
out. However, since he desires it, I will attempt to direct his 
attention to a few points on which he has gone astray. 

In his letter dated June Ist, he correctly states that in the case 
of two weights P and W attached by a string, W resting on a 
horizontal board and P hanging over a pulley, the board must be 
moved with ‘‘an acceleration equal to that which W is receivi 
in an opposite direction from the action of P.” He then states 
that “‘if the plank is moved with a uniform velocity, this velocity 
must be half the acceleration due to P,” &c. This is obviously 
absurd, since a velocity can no more be equal to an acceleration 
than £1 to a wage of £1 per week, or a length of 3in. to a square 
of 3in. area. But, apart from that, it would be im ible to keep 
W at rest relative to the table by moving the board with a uniform 
velocity, except in the case where P = U W. 

With regard to his proof published last week, the very fact of 
having to introduce elasticity ought to have deterred him from 
adopting a method in which the amount of work expended might 
be varied according to the modulus adopted. But the proof as it 
stands has several vital errors, such as the statement that the total 
work done per second equals kinetic energy of x before impact 
x number of impacts per second, which neglects ajtogether the 
energy that x after impact due to itsjvelocity V29s. 

He also arrives at the conclusion that when P rises to no 
appreciable height we still have work done, and such a marvellous 








kind of work too, viz., a i.e, a force x a velocity, and even this 


strange quantity may have any value we please, by c ing that 
of v. Itis very evident that if P does not rise, the num of 
impacts per second must be infinite, i.¢., equivalent to a constant 
pressure P—w W. 

There are other errors which might be pointed out, but it would 
be of no advantage, since those already mentioned make the whole 
proof valueless. I consequently think that it would be wiser for 
us to retain the old and “‘utterly useless method” of calculating 
the brake horse-power, and whilst admiring the ingenuity displayed 
by “‘C. E. B.” in attempting to prove an absurd statement true, I 
consider that he might with advantage pay a little more attention 
to the elementary but important subject of dimensions before 
again occupying your space. P. NICHOLLS, 

Leeds, June 27th. 

Str,—Your correspondent “C. E. B.” vainly endeavours by the 
display of much mathematics to establish a case. He has over- 
looked the trifling circumstance that the speed at which the brake 
wheel rim revolves is always a factor in the calculations. His 
reasoning and his experiments simply come to this, that a certain 
velocity of wheel rim is required to sustain the weight. But in 
practice the amount of friction is always so adjusted either by 
adding to the tail weight, or screwing up the tightening screws, 
that the weight will be supported and no more, being neither 
lifted nor supposed to fall. He has supposed conditions which 
never exist in practice. 

But, on the other hand, it must be admitted, I think, that the 
now much used tail-rope brake gives very curious, and to me, 
inexplicable results at times. One such case occurred not long 
since in my own practice. We were running a small compound 
engine, the indicator diagrams were showing about 42-horse 
power, the brake about 28 ; the rope had been wetted, and the tail 
spring was pulling an average of 38 lb. I considered the result 
very unsatisfactory, but did not see how it was to be altered. 
However, I had the rope changed for a dry one. The tail spri 
then only pulled about 91b., and to my great surprise the ato 
remaining about the same, the indicated horse-power became 40, 





and the brake horse-power rose to 34, I am entirely at a loss to 
explain why. But I have repeatedly noticed that a light tail 
spring pull is always associated with a high efficiency. 
I shall be glad to know if any of your correspondents have had 
similar experiences. TESTER. 
Westminster, June 27th. 


A PROBLEM IN GYROSCOPES. 


Sir,—“ Twirler” is mistaken in supposing that I differ from Mr. 
Cox, by saying that it is the part of the disc to the right and left 
that keeps the gyroscope from falling. What I do say is, that the 
particles to the right and left have a primary effect, causing the 
apparatus to go round the support, and this same going round 
causes the top and bottom to have a secondary effect, tending to 
raise the whole disc up, and it is this secondary effect that is the 
direct cause of the top not falling, as I think “‘Twirler” will see, 
for he says in his last that he could understand my reasoning, if 
the disc did fall a little. Well, be can readily see that it does 
go round the support, though he may not see the reason why, and 
as exactly the same reasoning applies to the particles passing the 
top and bottom, being deflected by going round the support, as 
I applied in my last to the particles at the sides being deflected 
from their th by the action of gravity. ‘‘Twirler” will, at any 
rate, be able to see why the movement round the pedestal keeps 
the apparatus up. As to the disc anticipating the effect of falling, 
I do not say that. After being set spinning it does descend, tut 
very gradually, almost imperceptibly. It falls just sufficiently to 
convert enough of its rotational energy into precessional movement, 
to overcome the friction of revolution. 

And now as to how the weight is transferred to central support. 
Suppose the weight of the top to be 101b., all concentred in the 
rim of the disc, which we will snueeee to be 12in. diameter and 
10in. from the support. We then havea reaction upwards at the 
support of 10 lb. acting ata leverage of 10in.,and causing a moment 
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of revolution about the centre of disc O—see Fig.—of 100inch-pounds, 
which is counteracted by the top and bottom of the disc equally, 
that is 50 inch-pounds each, and, as the leverage at which these 


faces act is Gin., we readily obtain their amount, thus “4 = 841b. 


acting at top, and the same at the bottom, as shown by the arrows. 
If the axis were 20in. instead of 10in., these forces of 84 lb. would 
need to be doubled to keep the axis horizontal, and the rate of 
precession -would be doubled also to convert sufficient energy to 
overcome theeffect of gravity. If the weight of disc were doubled 
it would have twice the energy, and the rate of precession would 
remain the same; but if a dead weight of 10 lb. were hung 
at the centre of gravity of the disc, the rate of precession woul 
be doubled, as the energy of the system would remain unchanged, 
while gravity would act on twice the mass. If the rate of rotation 
were doubled, the energy would be quadrupled, and the rate of 
precession would drop to one-fourth. 

In reply to Mr. Lawrence, I must confess that the calculation of 
the time of rotation for a given set of conditions is rather beyond 
me. My knowl of the gyroscope has all been gained by 
experiments for the purpose of investigating the astronomical 
phenomenon known as the pr ion of the equi Mr. Law- 
rence’s friend is quite right, if the velocity of rotation were infinite, 
the time occupied in one revolution round the pedestal would be 
infinite too. ~ 

The reason the precessional movement is faster as the speed of 
rotation falls off is this :—The disc then bas less energy while its 
weight remains constant ; it therefore needs to convert a larger 
proportion of its energy into rising effect to prevent sey Of 
course to do this it has to fall a little faster too, but even then it 
comes down only slowly in a spherical spiral. If a simple gyro- 
scope be made by fitting a heavy wheel on fine pivots in a light 
frame, and the wheel be spun and then suspended by a thread from 
the end of the frame with the axis horizontal, the precessional 
movement may be given by twisting the thread, and no ene 
being steehell ee friction, the disc will not fall. If the thread 
twisted rather faster so as to accelerate the precessional movement, 
the axis will rise above the horizontal. It is very striking to see 
the te) ing by a thread with the axis a upwards at 
an angle of 45 deg., and the thread remaining vertical. 

“Hub” is mistaken in supposing that it is not necessary for the 
disc ©, eere round Ps support. I am afraid he been 
taking his science ata Japanese conjuring entertainment. 

Whitehaven, June 27th. H. WAKE. 





ENGLISH AND AMERICAN LOCOMOTIVES. 


Sir,—I have read with much interest your recent articles on the 
subject of American and English locomotives, Your American 
contemporary’s remarks, as quo by you in your issue of 
May 27th, referring to the necessity for equal conditions of trial, 
if we would judge of the relative merits of the two types, are 
forcible, and tothe point. Ina recent number you illustrated a 
Baldwin design for a locomotive which was intended to compete 
under the above conditions with English : e on English lines. 
Unfortunately the scheme fell through. write this letter to 
su that one or more English engines should be tested during 
the World’s Fair on one of the leading roads from Chicago to New 
York. If Mr. Webb would send, say, the “Greater Britain,” 
recently built by him, Mr. Worsdell the heavy compound that 
recently hauled tons at eighty-six miles per hour on the level, 
and the Great Northern an 8ft. single, we should soon know 
beyond question the truth in the matter. Let the company com- 
peting send its own engineers and firemen. There are roads 
running to Chicago that can provide as smooth a track and as 
easy grades as any English locomotive could desire. 

If they can surpass the American, English builders would 
find the competition a paying one; for the Yankee will always 
have the best, even should he have to send across the water to get it. 

Asteria, Oregon, U.S.A., June 16th. J. B. WALKER, 





SELF-BINDING REAPERS. 

Sir,—I notice in Friday’s ENGINEER a description of Bisset’s— 
Blairgowrie—binder as shown at Warwick. As the writer of a 
letter to the ENGINEER last autumn* on the subject of doing away 
with canvas carriers, I could have wished for a more detailed 
description, as the improvement seems very much on the lines 
there advocated. The open back will be found, I think, almost a 
necessity this year, at all events in this district, as from the long 
— wet weather we shall probably havea rank twisted crop to 

eal wi 


June 27th. AGRICOLA. 
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THE INFLUENCE OF STEAM JACKETS. 


Srr,—Referring to your leader of 10th inst., and Mr. Donkin’s 
letter thereon, 1 to hand you some diagrams that I took from 
a horizontal compound tandem pumping engine some short time 
ago. The high-pressure cylinder—18in. diameter by 30in. stroke 
—was steam-jacketted on body and both covers; the low-pressure 
cylinder—304in. diameter by 30in. stroke—was not steam-jacketted 
at all, nor was the short pipe connection between the two, The 
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Boiler pressure, 581b.; revolutions, 18; high-pressure cylinder, 18in,; 
low-pressure cylinder, 30jin.; stroke, 80in.; scale, 201b. per inch. 


latter was covered with non-conducting material. You will notice 
there is a tremendous drop in pressure after the steam leaves the 
high-pressure cylinder. Does this not go to prove that the low- 
pressure cylinder is the one that needs the jacket ! 

June 21st. NortH ENGLAND, 





FAST TRAINS IN GERMANY. 


Sir,—The running of 98? miles in 113-72 minutes, as given on 
page 651 of Tue ENGINEER of June 24th, may be compared with 
the running of the Glasgow day express on the Midland Railway, 
from Leicester to St. Pancras, 964 miles, This train is timed to 
leave Leicester at 5°25, and without any intermediate stop, arrive 
at 7.20=115 minutes. But it is generally a few minutes late in 
starting, and yet arrives in time when not less than 105 minutes 
are available. The train has a heavy Pullman car and six other 
coaches, The road has worse gradients than the German line. 
Leeds, June 25th. M, R. 





GAS ENGINES AT THE WARWICK SHOW. 


Sir,—We shall be obliged if you will allow us to say, with 
reference to our ‘‘easy” starter described by you on 542 of 
THE ENGINEER, that the arrangement is fully covered by letters 
patent. Perhaps it is permissible to add that our larger engines 
are also fitted with a very simple “self” starter. 

The Trent Gas Engine Company, RICHARD SIMON, 

Nottingham, June 25th. Managing Director. 








TWO-CYLINDER VERSUS 
ENGINES. 
By SaMvugEL M. GREEN, Holyoke, Mass., AND GEORGE 
I. Rockwoop, Worcester, Mass,* 

IN a recent issue of a tevhnical journal,t the theory was 
advanced by Mr. Rockwood that more than two cylinders in a 
compound “ multi-cylinder” engine were unn to secure 
the ighest theoretical economy in the use of steam. This proposi- 
tion was severely criticised and declared to be inconsistent 
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with the modern philosophy of the steam engine. It may, 
therefore, be interesting to the members of the society to give 
their attention to an account of a series of tests of a triple-expan- 
sion engine, so constructed as to permit ‘cutting out of the 
circuit” the intermediate cylinder, and running the high-pressure 
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and low-pressure cylinders as a two-cylinder compound, using the 
same — of initial steam — re and load. initia 
Engine.—The engine is a triple-expansion conde) engine, 
designed by George I. Rockwood for the Merrick Thread Com’ 
pany, Holyoke, Mass., and built by the Wheelock Engine Com- 
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pany, Worcester, Mass. The high-pressure and intermediate 
cylinders are tandem on one frame, the low-pressure cylinder 
occupying the right-hand position to an observer standing at the 
cylinder and looking toward the shaft. The relative proportions 
of the cylinders are somewhat novel. As the cbjects of the 








Test 8-6-2.95 
Double Expansion 


designer were to secure an engine of symmetrical appearance, of 
uniform turning moment at each crank, and of highest attainable 
steam efficiency, and also to make it ible to run the low- 

ressure side with high-pressure steam, in case of accident to the 

igh-pressure side, the tandem cylinders were made of shorter 
stroke than that of the low-pressure cylinder The high-pressure 
cylinder was put next to the frame. The exhaust steam from the 


* Presented at the San Francisco meeting, May, 1892, of the American 
Society of Mechanical Engi , and forming rt of vol, xiii, of the 




















* Tae Encineer, October 20th, 1891, p. 275. 
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high-pressure cylinder s directly into a receiver of the tubular 
re-heater variety, and thence directly into the intermediate 
cylinder. Another similar receiver lies between the intermediate 
and low-pressure cylinders, These two receivers are so connected 
that the exhaust from the high-pressure cylinder may pass through 
both into the low-pressure cylinder without going through the 


intermediate cylinder, the steam and exhaust pipes of which are | 


provided with valves. The first and second cylinders are jacketted 
on heads and barrels ; the heads only of the low-pressure cylinder 
are jacketted, and all receiver and cylinder jackets contain steam 
at full boiler pressure, The cylinder jackets consist of cored 
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spaces, The jacket-drips all collect into one pipe lin. in 
diameter, which discharges into a reservoir, whence it is returned 
through a steam loop to the boiler, and in no instance are the 
jackets connected with the cylinder steam chests. 

The valve gear of the high-pressure cylinder is of a new type, 
designed to operate gridiron valves under heavy pressures, ‘The 
valve gears of the intermediate and low-pressure cylinders are, in 
all respects, such as have been used heretofore on 
the Wheelock Engine Company. The ; 
upon the cut-off mechanism of the high-pressure cylinder, the 
releasing gears of the other two cylinders having independent 
hand adjustments, In case of accident to the high-pressure side 








Test O-7-10.35 
Trple Expansion 


. 
ee Scale 160 














of the engine, however, means are provided for connecting 
the governor with the cut-off mechanism on the low-pressure 
cylinder. f : 

The engine is located at some distance from the boiler—a 
Manning upright of 175 rated horse-power—the supply being 
325ft. in natn. A separator, placed about 10ft. from the engine, 
collects the entrained and condensed water, which is also returned 
through a steam loop to the boiler. The condenser is of the jet 
type, supplied from the canal with injection water, which is 
removed e a direct-connected air pump. 


Dimensions of Engine. 


H.P. I. 











L.P. 

Diameter of cylinder ..  1in.? léin. | 24)2in. 

‘ ry ” pisten-s0d 2in. and 2}in. 2in. 8 = 
Stroke of piston .. .. .. —_ 86in. 36in. 48in, 
Clearance in percentage of piston dis- 

lacement ve ee ee) 6ee) 6s | 6©2Percent. 4 percent. |3 per cent. 
Inside diameter steam pipe .. Sin. 6in. 9in. 
” » exhaust pipe .. é6in. Tin. 10in. 
Area of steam port .. .. «- 18in. 2lin. 88in. 
» exhaust port .. 16°5in. 25in. 60in. 


Method of testing.—It was considered unnecessary to make coal 
measurements, as they have no bearing on the results. The feed- 
water was measured in the following manner :—One ) tank 
was employed as a reservoir, from which the feed-pump drew its 
supply. Above this tank, on a platform, were placed a pair of 
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scales and a small tank which held about 4001b. of water. Just 
before the trials the scales were sealed by the Sealer of Weights 
and Measures. To the beam of these scales was attached a long 
pointer. They were accurately balanced with the tank ee 
and the position of the pointer was noted and marked, A scale 
weight of 400lb. capacity was then placed on the beam, and water 
was run into the tank until the pointer resumed its balanced 
position, thus giving just 400 lb. of water in the tank, A small 
valve was provided in the side of the or tank, so that any 
water that might run in, in excess of the 4001b., could be readily 
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withdrawn. A counter was also attached to the tank, so that 
every filling would be automatically registered independently of 
the attendant’s registration. In this way an accurate count was 
kept of all the water pumped into the boilers. The boiler feed- 
oe was connected only with the reservoir and feed-pipe to the 

iler used during the tests. Steam for this pump was taken from 
other boilers. During the period of testing, the water of conden- 
sation from the jackets, was not allowed to return to the boilers, 
but was drained through pipes connected with the lowest 
points in each of the jackets, each pipe leading down to a separate 
reservoir provided with a gauge oa. The discharge pipe, in. 
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in diameter, from each reservoir, was connected with a surface 
condenser and discharged into a weighing tank. An accurate 
record was kept of all water drawn from each jacket during each test. 
A revolution counter indicated accurately the number of revolu- 
tions of the engine. Six Tabor indicators were kindly loaned for 
these tests by the Ashcroft Manufacturing Company, of New 
York, The instruments were all in the best condition and were 
sent directly from the factory. 


built by 
vernor operates only | 





water in the various jacket reservoirs were taken, and the test 
n, 
uring the trials, simultaneous indicator diagrams lasting half a 
minute were taken every half-hour, which was conside often 
enough in view of the exceedingly steady load on the engine ; and 
eg and temperatures were carefully noted each time. 
Every hour the water in the boiler and tank was brought to the 
heights observed at the time of starting the test, and observations 
| were made for a check on the final result. Just before the time 
| of closing, the boiler pump was stopped, the water in the boiler 
was allowed to fall below the point of starting, and at precisely 
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six o’clock the bells were sounded, the engine shut down, and 
| steam was shut off from the jackets. The heights of the water in 
| boiler and tank were brought to the same level as at starting. 
| Three preliminary tests of the engine were thus run, in order 

to accustom the attendants to their duties. In all the tests made, 

the reading of the thermometer in the calorimeter was practically 
| constant, showing a uniform degree of moisture in the steam 
amounting to 2°64 per cent. 

On Wednesday, April 6th, two five-hour formal trials of the 
engine, run as a two-cylinder compound, were held. During 
i a holiday, the change was made to a triple-compound, 
and on Friday two five-hour trials were again made. The sample 
diagrams appended show the valve setting and degree of expan- 
| sion. The results are seen in Table No. II. They are practically 
| identical, and would seem to support Mr. Rockwood’s theory that 
| the receiver may be so constructed as to take the place of the 

intermediate cylinder or cylinders cf the multi-cylinder engine. 
| As these tests were held so shortly before the spring meeting of the 
| Society, the time allowed in which to prepare this paper was much 

too limited to admit of the exhaustive treatment which the 
importance of the subject demands. It is hoped that at the next 
meeting the results of further trials, together with their ~— 
analyses, may be presented for further consideration. at 
the results of these tests, it is believed, show an economical 
performance surpassing the best records hitherto published in this 
country, and clearly indicate that more than two cylinders are 
— to secure the highest attainable economy in the use of 
steam. 


TABLE I].—General Results of Four Tests of a Triple Compound 
Engine, run both as a Triple and as a Double Compound, 
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THE TRAMWAYS INSTITUTE. 


UnbDER the presidency of Mr. W. Carruthers-Wain, a special 
meeting of the Tramways Institute of Great Britain and Ireland 
was held at the Guildhall Tavern, London, E.C., on Tuesday. The 
following are abstracts of some of the papers read. 

Mr, T. Arnull, assistant surveyor of Birmingham, read the first 
ue on ‘‘ Permanent Way Construction, especially as regards 

ear and Tear and Depreciation.” The author pointed out that 
when the tramways were first laid in Birmingham, it was decided 
that they should be put down by the Corporation and maintained 
by the latter on terms to be a upon with the several 
companies concerned, The first lines were laid in that 
town in 1872, the Larsen system being adopted ; but that method 
was now a thing of the past. Steam traction was introduced in 
1882, and it had since received a very extensive development. 
The traffic on some of the steam routes in Birmingham had already 
—— some results which might serve as data to assist in 

| determining what that depreciation fund should be in similar or 
| even in dissimilar circumstances. The first line laid for steam in 
| Birmingham was the Birmingham and Aston route in 1882. It 
| comprised four miles of double line of 3ft. 6in. gauge, the rail used 
| being known as Barker’s—a steel rail, 42 1b. per yard—keyed to a 
cast iron sleeper. The sleepers, which were cast in lengths of 
| 2ft. llin., were laid with a gap of lin. between them, so that they 





were practically continuous, Shortly after the line was opened 
the rails began to work loose at the joints, which were always 
in the centre of sleepers. Nothwithstanding all tightenin, 
up and replacement of keys, this defect gradually igenat 
until the rail was loose from one end to the other, and the 
next result was the loosening and sinking of the paving 
stones alongside. It was found that the steam traffic was sub- 
jecting the rail to a process of ‘‘cold rolling,” which lengthened 
the upper surf: whilst the lower parts of the rail remained un- 
altered. The rail tended to assume an arch or bow form, and it 
was no longer straight on plan, but curved. The effect was that 
when keyed down the rail was always in a state of strain, and the 
, top of the sleeper wore away as fast as the top of the rail. This 
| process went on until the flange of the wheel reached and ran on 
| the bottom of the groove, and then destruction proceeded more 
| rapidly, until towards the end of 1886 some of the rails began to 
| split and had to be taken out. Four years seemed a short life for 
| a tram rail, which in this case was in a macadam road, but the 
traffic was very heavy. Before the end of 1889 all the rails had to 
| be replaced, after the passage over them of 400,000 steam cars in 
| seven and a-half years. That was the result of their experience in 
| Birmingham. If renewed in the night time the cost of a single 
line would be about £2000 a mile with girder rails, or 14d. per car 
| mile as a sinking fund. 
| The conclusion had been arrived at from their own practice and 
investigations elsewhere, that that system with Barker rails was not 
| suitable for steam traction. Hence when the Corporation was 
| called upon in 1883 to construct what is now termed the Birmingham 
; Central Tramways Company, it was decided to adopt the Gowan 
| or girder rail, 7in. deep to suit 6in. paving, 7in. wide on bottom 
| and weighing 98 1b. per yard. The joints were made of two 16in. 
| fish-plates with four bolts. They stood well for the first two or 
| three years ; after this they began to work loose, and the ordinary 


_ The following deecriptions of the tests will illustrate the manner | remedial methods—tightening up the bolts and often replacing 
in which each trial was conducted :—At one o'clock p.m., the | them, repacking the rail, &c.—only proved a temporary cure. 
engine having been running for fifteen minutes, electric bells |The chief reason, Mr. Arnull believed, was that on a steam route 


were sounded in the engine and boiler rooms, the heights of the 
water in the boiler and in the lower tank were measured, the 
reading of the scale counter was noted, the heights of the 


| the rail generally was not continuously and equally supported, and 
| that it never could be for long together. Many attempts 
had been made to deal with the weakness at the joints, 






but with imperfect success, In the last route constructed by 
the Corporation, the length of the fish-plates had been in- 
creased from l6in. to 24in., and the number of bolts from 


four to six. A number of Marshall’s sole-plates were used. The 
long plates were practically no better than the short ones, and it 
was found that the defect was rather with the clips. The author 
therefore suggested that the two centre clips should be brought 
together and coalesced into one, the two bolts being retained. This 
form of clip proved a great improvement upon the old one, and he 
believed was now as good as a soie-plate could be. With a view to 
find what the effect of increasing the bearing area at top and 
bottom of the fish-plates would be, a number of cast iron plates 
16in. long were used. When these were used combined with a 
sole-plate, the joint was better than any tried in Birmingham. 
After referring again to the cold rolling process, which he 
considered as one reason why there was so much trouble with the 
joints, Mr. Arnull concluded by stating that the figures of rail 
sections exhibited showed that on a straight road a girder rail 
would be worn out and require replacing after the passage over it 
of less than three-quarters of a million of steam cars. 

Mr. L. Epstein, in his paper on ‘‘ Accumulator Traction,” 
pointed out that the Epstein accumulator, unlike otber cells, 
contained only three electrodes, and that the active parts were 
produced out of the original substance of the lead itself. One 
cell weighed 45 lb., and the weight of the 96 cells, as used 
generally on a car, would be slightly under two tons, or about one- 
fifth of the total weight of the car, which with its full load of 
passengers, was a little over 10 tons. This battery would allow 
the car torun at an average speed of 74 miles for about four 
hours, on the assumption that the average expenditure of the 
battery was about 6-horse power, certainly not an excessive 
estimate of the power required. He gave some tables to represent 
the estimated relative costs of working per car mile with 
accumulators and with horses. 

It was found only necessary to charge the battery with a current 
which exceeded the previous discharge by 5 per cent., and the 
efficiency—that is, the total energy given out as compared with the 
total energy put into the cells—was as high as 78 per cent. Allow- 
ing for loss in the dynamos, gearing, and motors, continued Mr. 
Epstein, they arrived at the efficiency of 63 per cent. between the 
horse-power generated by the engines and the brake horse-power 
on the car motors ; and allowing for 25 per cent. for the increased 
weight of the accumulator car, a total efficiency of 47 per cent. 
was reached, as against an average of 32 per cent. of the trolley 
system in the United States. Mr. A. J. Jarman read a paper on 
** Accumulator Traction,” which added a little information to 
that which we have already published concerning the Jarman 
system. 

A paper on the Connelly motor, by Mr. Sharpe and J. E. Wey- 
man, was read and attracted much attention. On Wednesday 
afternoon the Connelly motor was shown at work on the tramway 
near South Bermondsey Station, and was then officially inspected 
by Major-General Hutchinson for the Board of Trade. We shall 
refer to this in another impression. 








GREAT WESTERN RAILWAY WORK, SOUTH 
DEVON. 


THE view of the Ivybridge Viaduct, showing the old work and 
the new work in progress, completes our illustrations of the 
important widening operations being carried out in South 
Devon by Messrs. Pearson and Sons, as contractors, Mr. 
Trench being the engineer. On page 548 will be found com- 
plete particulars of the operations carried on, to which our 
readers can refer. The extension of timber made by Brunel 
is an excellent comment on the position of the iron manu- 
facture in his day. 








TENDERS. 


PWLLHELI SEWERAGE WORKS. 


THE following is a list of tenders for the construction of an 
outfall sewer for the Pwllheli sewerage works—Engineers : Messrs. 
Thomas Roberts and Son, Portmadoc :— 


4-a & 
Griffith Griffith, Emw, Criccieth .. 4977 0 0 
David Williams, Carnarvon .. .. .. .. 3989 0 0 
Evan M. Jones, Marine-terrace, Barmouth.. .. 3397 0 0 
John Hunter, Park-street, Croydon (accepted) .. 3347 0 0 








THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
The annual pic-nic of the above Association was held on Saturday 
last, June 18th, by a visit to Kenilworth. 


LAUNDRY APPLIANCES EXHIBITION.—Arrangements are being 
made for holding a Laundry and Domestic Appliances Exhibition 
at the Central Hall, Holborn, London, in August. It is intended that 
the exhibition shall, as far as possible, represent all kinds of modern 
domestic and public laundry machinery and appliances, and afford 
actual test of the various machinery. The ‘‘Pompadour” ladies’ 
band will play every afternoon and evening. The offices are at 43, 
New Oxford-street, London, W.C 


THE JUNIOR ENGINEERING Society.—On the afternoon of 
Saturday, 11th ult., by invitation of the Patent Victoria Stone 
Company, a visit was paid to their works at Stratford, the party 
being under the qublaue of Mr. Harry Rogers, who fully ex- 
plained the processes in connection with the manufacture. The 
stone is composed of machine-washed granite siftings, bound 
together by Portland cement, and cast into slabs 2in. thick, their 
specific gravity being 2°7. After setting they are steeped for 
ten days in a solution of silicate of soda, by which process they 
are hardened. This indurating solution is obtained by boiling 
Farnham stone with caustic soda, previously made into a solution 
with water; the silica of the stone dissolves, and the solution 
is diluted for use. The slabs are taken out and scoured with 
clean water, after which they are stacked for ageing a period of 
at least three months before being sent away. The results of 
the use of this particular kind of stone have in every instance 
been of a most satisfactory character. Messrs. Bullivant and 
Company’s steel wire, netting, hawsers, and ropes manufactory, 
Millwall, was visited on Friday evening, 17th June, Mr. Pulham 
Bullivant assisting in showing the members round. The works 
occupy an area of more than three acres, which is en- 
tirely covered by the shops in which the construction of 
wire rope, and the weaving of wire netting is carried 
on. An engineering plant is attached for constructing new 
machinery, and for making such goods as are required in connec- 
tion with the business. There are stranding machines of six, 
twelve, eighteen, and twenty-four bobbins, and closing machines 
for making rope up to 2lin. circumference, and in pieces of thirty 
tons weight. For purposes of testing, a horizontal hydraulic 
testing machine is employed capable of working to a strain of 100 
tons. The wire netting machines produce nettings with mesh 
varying from }in. to 4in. A large quantity of the wire netting 
made is exported to Australia for use there in connection with the 
destruction of rabbits. One of the upper shops is devoted to the 
winding of springs and bobbins for the netting machines, in the 
lower part being situated a Sg of 25 indicated horse-power steam 
engines for driving them. In the galvanising shop there are three 
baths for the treatment of netting, and two for wire rope. The 
factory is capable of turning out weekly about 170 tons of wire 
rope, and 200 miles of netting. At the conclusion of each visit the 





thanks of the party were expressed by Mr. P. J. Waldram, and 
acknowledged respectively by Mr. Rogers and Mr. Bullivant. 
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GREAT WESTERN RAILWAY WORKS, SOUTH DEVON—IVYBRIDGE VIADUCT 


MESSRS, PEARSON AND SONS LONDON, CONTRACTORS 


(For description sce page 11) 
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TO CORRESPONDENTS. 
Registered Telegraphic re ENGINEER NEWSPAPER, 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. pe 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
“ore request ts to keep copies. 

*,* All letters intended for insertion in Tar Enoiverr, or 
“tions, should be accompanied by the name and address of the writer no 
necessarily for publication, but as a proof of good faith. No notice aes 
ever can be taken of y 

8. H —Bor on “ Heat.” London: EB and F.N. Spon. “ Practical Venti- 
lation and Warming,” by Joseph Constantine. London: J. and A. 
Churchill, 

AN AMATEUR.— You may use the valves upside down if you like, provided 
they are fastened down in the middle, and without this precaution at the 
angle shown in your sketch. We have repeatedly used them on vertical 
condenser walls. 

E L. (Central Railway, Queensland).—Scores of patents have been taken 
out for establishing electrical communication in trains. The system is in 
daily use on several railways, On the London, Brighton, and South Coast, 
for example, it has been employed ‘or many years. There is nothing left to 
patent save details. 

















OILING THE WAVES. 
(To the Editor of the Engineer.) 

Sir,—Will some reader kindly give me the name of a maker of auto- 
matic apparatus for throwing oil on the sea when in a state of commo- 
tion, in order to break the force of the waves? There is an appliance 
pear shaped, and I should like to know the maker of this, LG. 

Liverpool, June 28th. 


FOREIGN SEWAGE PRECIPITATION WORKS. 
(To the Editor of The Engineer.) 

Sir,—Referring to the report contained in your issue of the 17th inst. 
of my — per on “Foreign Sewage Precipitation Works,” by me 
before the Society of Engineers on the 13th inst., the following is from a 
lh tter just received by me from Mr. Lindley, of Frankfort : —*' There isa 
slight mistake which I should be glad if you would have corrected at 
once, as I should be sorry if it got copied into other papers. The 
sentence should run thus: ‘The system of water-closets, drains, and 
sewers was commenced twenty-five years ago, under the direction and 
according to the plans of Mr. W. Lindley—not *“‘ W. H.,” and not “the 
late.” as I am thankful to say my father is living, hale and well, at 
Blackheath—and completed by his son, Mr. W. H. Lindley, the present 
engineer-in-chief of the city. 

You would greatly oblige, Sir, by inserting the above correction in 


your next issue if possible. 
Leadenhall House, E.C., June 28th. Avpert WOLLHEIM, C.E. 
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THE GAS SUPPLY. 


A new feature in the manufacture of gas is now 
becoming prominent, and enters into the calculations 
presented by Mr. J. W. Field in his “ Analysis” of the 
accounts of the principal gas undertakings of the United 
Kingdom for the past year. What is termed the “ enrich- 
ment” of gas is being carried out to an extent which 
affects the reckoning as to the quantity of coal carbonised 
by certain of the companies. Mr. Field states that in 
dealing with enriching materials other than cannel, he 
has reduced them to their equivalents in tons of Lesma- 
hagow, and has adopted, on this occasion, for petroleum 
oil the basis of 75 gallons per ton, and for petroleum spirit 
50 gallons, these being—as he explains—the figures most 
generally accepted at this experimental stage in the 

rocess. Mr. Field acknowledges that the plan of 
increasing the tonnage of coal by these equivalents 
is not wholly free from objection, but he has been 
induced to adopt it for the present issue of his work, 
by the advantages which it offers in comparing the 
principal items in the production of gas. In their 
statement of accounts for the half year ending with 
December last, the directors of the Gas Light and Coke 
Company specify that the quantity of cannel coal 
carbonised during that period was supplemented by the 
equivalent of 14,631 tons of cannel in the form of oil. 
As the cannel itself was not much more than 23,000 tons, 
it will be seen that the oil was an appreciable agent in 
heightening the lighting power of the gas. The South 
Metropolitan Company is adopting the same method. 
But we do not find that any of the suburban or provincial 
companies included in Mr. Field’s statistics have entered 
upon the use of oil in this way. They are doubtless 
waiting to see how far the plan succeeds in other hands. 
If the experiment answers in the case of the leviathan 
companies, we may expect the lesser to take advantage 
of the experience thus gained. Stimulated by the pro- 
gress of the electric light, the gas companies may adopt 
yet other improvements in their manufacture, to their 
own profit and the benefit of the public. The resources 
of science in relation to this industry are not exhausted, 
even after a century of gas-making. 

At the close of last year the three London gas com- 
panies had raised £15,736,000 of capital, and had power 
to raise a further sum of £2,172,000. The coal carbonised 
during the year exceeded 3,000,000 tons, more than two- 
thirds of this enormous quantity being consumed by the 
Gas Light and Coke Company. The quantity of gas 
sold was not far short of 28,000 millions of cubic feet 
The figures are almost unmanageable, and Mr. Field 
simplifies them by making a thousand cubic feet 
represent a unit. We are rather struck by the fact that 
whereas in 1890 a ton of coal produced 9435 cubic feet 
of gas “sold,” last year the proportion fell to 9243ft. 
This, however, meets with a probable explanation when 
we perceive that the cannel coal carbonised last year was 
only 2°75 per cent. of the total, even including the esti- 
mated equivalent in cannel of the oil and spirit used in 
the December half-year, whereas in 1890 the per- 
centage was 3°58. But it is rather perplexing to find 
that whereas one of the companies—the Commercial— 
increased its proportion of cannel, the gas sold per 
ton of coal in that instance showed a decline. Another 
puzzle consists in the fact that the South Metro- 
politan Company reduced its proportion of cannel, 
and yet increased the sale of gas per ton of coal. 
In the case of the Gas Light and Coke Company, the 
reduction in the proportion of cannel coal is marked, and 
is followed by a corresponding reduction in the yield of 
gas per ton. The gas unaccounted for shows on the 
whole a slightly decreased percentage, due to an improve- 
ment on the part of the largest undertaking; but in the 
case of the Commercial Company there is rather a decided 
increase in the waste. A very encouraging result for the 
three London Companies consists in an increased sale of 
gas to the extent of nearly 5 per cent. compared with the 
previous year; whereas 1890 showed an advance of little 
more than 8 per cent. compared with 1889. The net gas 
rental exceeded £3,600,000, an advance of more than 
£300,000 on the year preceding. Residual products 
brought in £1,322,000, and the total income rose to above 
£5,000,000, being an increase for the year of £326,000. 
The growth in the receipts from residuals was not much, 
being under £16,000. Meter and stove rental rose by 
£8000, the total for these items exceeding £99,000. For 
meter rents we have no great love, but the hire of stoves 
is a beneficent business, which if diligently promoted by 
the companies, cannot fail to be increasingly profitable. 
In the latter half of last year, the Gas Light and Coke 
Company received above £7800 from this source, being 
a more than in the corresponding half of the previous 


a Those who think it desirable that gasworks should be 
municipal property may ponder the fact that the rates 
and taxes paid by the London gas companies last year 
amounted to more than £200,000. In some shape or 
way this burden must fall on the ratepayers should ever 
the gas undertakings be bought up by the local authority. 
This sum is equal to 1:77d. per 1000ft. of gas, whereas 
directors and auditors cost less than a tenth of a penny. 
After all charges are paid, including interest on loan 
all| capital, there remains to the London companies a net 
profit of nearly £877,000, equal to 7°36 per cent. on the 
stock and share capital. It seems a little strange that 
the dividend paid on this capital should average 10°73 per 
cent. But £402,000 was paid on account of dividends in 
excess of the actual pref the reserve funds being drawn 
upon to make good the deficiency. In the case of 
the Gas Light and Coke Company this deficiency 
was no less than £281,000. Among the twelve suburban 
companies there occurs a deficit of £34,000 on the 





dividend paid, only three of their number showing a 
surplus. In other words, the net profit was £173,000, 
while the sum paid in dividends was £207,000. In the 
case of the ten provincial companies included in the 
statistics the dividends paid exceeded the profits by more 
than £52,000, only two showing a surplus. The eight 
corporations of which an account is given employ more 
than £8,000,000 of capital in their gas undertakings, 
while the ten companies use considerably less than 
£6,000,000. But the profit made by the companies was 
£339,000, while that made by the corporations was 
£205,000. Of this latter amount nearly £123,000 went 
in aid of rates, while £46,000 was taken by the sinking 
fund, leaving £36,000 as a surplus. It is evident that the 
sum which goes in aid of rates is, in the first instance, a 
tax upon gas. Under a municipal body this money is 
really due to the gas consumers in the shape of a rebate. 
But the happy delusion is cherished that the ratepayer is 
benefited because the rates are reduced by the profits on 
the gas, whereas the money that goes into one pocket 
has previously been taken out of the other. As we have 
shown on a previous occasion, the only parties benefited 
are those who pay rates but burn no gas. The rates are 
lessened, but the amount by which they are reduced has 
first of all been extracted from the gas consumers, by a 
charge over and above the cost of the article supplied. 
The most straightforward course would be to supply gas 
without making a profit. Where there are no dividends 
to pay, the public ought to be the better for it; but by 
the present jugglery extravagance in the expenditure out 
of rates is encouraged by the facility with which the 
rates can be kept down by drawing on the profits from 
the gas. Our contention is, that the gas account should 
stand by itself, and should be kept perfectly clear from 
the question of rates. But local authorities are always 
anxious to get something in aid of rates. This is not to 
be marvelled at, only the process should be understood 
by the parties who have to pay. 

The Corporations of Birmingham, Manchester, and 
Leeds are among the eight dealt with in the “ Analysis.” 
The entire eight of these municipal authorities carbonise 
little more than half the quantity of coal consumed by 
the three London companies, but the proportion of cannel 
has a much higher average, and the lighting power of the 
gas is superior. The quantity sold per ton of coal is less 
than in London, though the average is precisely the same 
as that of the Commercial Company, or a little over 
9000ft. The price ranges from 2s. 1d. per 1000ft. at 
Leeds, to 2s. 4d. at Birmingham, 2s. 6d. at Manchester, 
and 2s. 8d. at Bolton. The gas, as supplied, is said to 
have a lighting power of 17°25-candles at Birmingham, 
18°04 at Bolton, 19°26 at Manchester, and 19°40 at 
Leeds. At Nottingham the prescribed lighting power is 
12-candles, whereas that supplied is said to be 18°50. 
Oldham has 20-candle gas in place of 14-candle. In 
London the prescribed lighting power of common gas is 
16-candles, and this is exceeded by less than half a candle 
in the supply. The ten provincial companies dealt with 
carbonise in the aggregate less coal than the eight corpo- 
rations, but the gas sold per ton is higher and exceeds 
the London proportion. There is great diversity in the 
lighting power supplied, and it seems odd that it should 
be so. There ought to be some rule in regard to this 
matter, or else some explanation why Brighton should 
have 14°54-candle gas while Preston has 18°50 and Liver- 
pool 21°60. A special cannel supply exists in London, 
furnished by the Gas Light and Coke Company, but 
forms less than 3 per cent. of its total supply. Looking 
back in the order of time, it is interesting to observe the 
enormous growth in the gas industry of the metropolis, a 
growth which happily bears the mark of economy in its 
result. In 1869, the coals carbonised in the London gas 
factories were less than 1,200,000 tons. The present 
consumption multiplies this by two and a-half. At the 
former date the capital employed was at the rate of 
£6 18s. 8d. per ton of coal, and 15s. 10d. per 1000ft. of 
gas sold. The capital now employed is £5 14s. 4d. per 
ton of coal, and 12s. 3d. per 1000ft. of gas. Directors 
and auditors cost nearly £23,000 in 1869, as against little 
more than £12,000 last year. The common gas at the 
earlier date was partly 14-candles in lighting power, but 
chiefly 12, and the price ranged from 3s. 2d. to 4s. 6d. per 
1000ft., the price throughout the City, or very nearly so, 
being 4s. Last year the charge for common gas ranged 
from 2s. 3d. to 2s. 9d. per 1000ft., the gas being also 
raised in lighting power from what it was in 1869. It 
cannot be said that the amalgamation which reduced 
thirteen companies to three has been without some 
advantage to the gas consumers of the metropolis. 


BRAKE HORSE-POWER. 


WE have published two letters, the author of which 
assails the commonly -received views concerning the 
story which a friction brake tells. It is not necessary 
that we should express any opinion concerning the 
soundness or unsoundness of our correspondent’s reason- 
ing. It suffices to say that he is an engineer, and by no 
means deficient in mathematical knowledge. His letters 
are interesting, becanse they are the outspoken expression 
of an uncertainty which lurks in the minds of many men 
concerning the truthfulness of brakes. History repeats 
itself. Nearly thirty years ago, Mr. Porter, who intro- 
duced the Allen engine into this country, carried out a 
series of experiments with leather belts and cast iron 
pulleys, which were in many respects identical with those 
mentioned by our correspondent “ C. E. B.,” and arrived 
at the conclusion that there was an unconsidered ele- 

ment in the action of brakes, the neglect of which 
might vitiate conclusions drawn in the usual way. 
We may recall to the memory of our readers the 
memorable discussion which took place in our columns 
after the Newcastle Show. For very many years the 
Appold brake had been accepted as trustworthy. It is 
now known that its use involved the possible occurrence 
of gross errors. Its place has been taken by the tail rope 
brake. It remains to be seen whether that is really in 
all cases more satisfactory. We do not say that it is 
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impossible, or even difficult, to use it so that error will 
be nearly or quite eliminated. Indeed, as much as this 
may be said of the discarded Appold brake; but we believe 
that the tail rope brake can be employed in such a way 
that it gives erroneous results, and before we have done 
we shall call attention to what appears to us to be a 
glaring and remarkable example of this. But it is 
advisable in the first instance to consider for a moment 
what the theory of the friction brake is. 

It is assumed that when a revolving wheel supports a 
weight which would otherwise fall, the amount of power 
expended is precisely the same as if the wheel actually 
raised that weight each revolution through a height equal 
to the circumference of a circle with a radius equal in 
length to the distance between the centre of suspension 
of the weight and the centre of the revolving wheel. A 
moment's consideration will, however, suffice to show that 
the actual natural processes involved are not nearly so 
simple as this theory postulates. The revolving wheel 
supports the weight solely by the friction which is exerted 
between the brake blocks or rope and the wheelrun. But 
energy cannot be dissipated in this way, and so we find 
that the energy imparted by the engine is converted into 
heat. The brake wheel would become very hot if means 
were not taken to keep it cool. The approved method 
consists in maintaining a thin film of water inside the 
rim of the brake wheel, which is steadily evaporated and 
as steadily renewed by fresh supplies of cold water. It 
will be seen, then, that while the friction between the 
brake blocks and the wheel measures the resistance 
opposed to the motion of a piston, the actual energy— 
the work done—is represented by the heat trans- 
ferred to the cooling water, and to the air by 
radiation and conduction. In a word, the brake does on 
a large scale what Joule did on a small scale when he 
determined the value of J by direct experiment. It is 
furthermore assumed that the frictional resistance to the 
rotation of the wheel must be the precise equivalent of 
the heat expended, and that for this reason the heat 
factor may be entirely disregarded, and the brake load 
and velocity in feet per minute alone considered. The 
weak point in the chain of reasoning is obviously this 
latter assumption. It is clear that the brake can and 
must record the minimum work done, but it is not clear 
that it must record the maximum work done. To make 
our meaning plain, let us suppose that two brakes are 
run under apparently identical conditions as to speed, 
load, &c., but that one heats a greater weight of water 
than the other in any given time. The natural conclu- 
sion is, undoubted y, that the engine is doing more work 
in the latter case than the former. Of course the direct 
answer to this is that we have assumed an impossible 
state of affairs, and that in all cases, if the conditions are 
the same, the same weight of water will be heated. We 
say without the least hesitation that this is pure theory, 
and that experiments go to prove that the theory is not 
true. In a word, then, it seems to be possible for an 
engine to support a given brake load, and to expend 
variable amounts of power in supporting it. It will 
carry the load and do something else as well. Until it is 
proved that this assumption is unsound, doubt must 
attach to the results obtained from a brake. We should 
not put this proposition forward if we had nothing to 
support it; but there are beyond all question facts 
which are, we think, explicable on no other theory than 
that which we have briefly stated, namely, that the 
brake not only supports the weight, but does something 
else besides which absorbs energy, so that the actual 
work done by the engine may be in certain cases greater 
than the brake says it is. The only alternative lies in 
proving that the figures obtained during the engine tests 
in question are erroneous and misleading. 

In the old days when the Royal Agricultural Society 
carried out brake trials, the competitors made long 
and elaborate experiments with their racing portable 
engines before they sent them to theshowyard. These 
trials extended over months, and those who made them 
acquired enormous experience. The result was, that all 
the old hands maintained that there was a great difference 
in brakes, and that more mechanical hours could be run 
on a brake with the blocks in good order, and the wheel 
rim well polished, than could be got out of a brake with 
new or rough blocks, and a wheel rim at all out of 
condition. ‘A well-worn brake always gave the best 
results.” ‘It ran cooler.” Disputes and jealousies arose 
in the showyard as to the allotment of particular brakes 
to particular engines. We have heard it said that one brake 
“was ten minutes better or ten minutes worse” as the 
case might be, than any other in the showyard. In 
theory this kind of talk was all nonsense. So long as 
the brake load was all right there would be no difference 
to the engine. We in this case would back the experience 
of the men who made the racing of portable engines 
the business of their lives, against any amount of theory. 
They held that the brake work done by an engine 
might be in excess of that shown by the brake; 
they never dreamed of saying or thinking that it could 
be less. We have heard it argued that no doubt the 
Appold brake in bad or indifferent condition would 
consume more power, because it was unsteady and called 
the compensating levers into play, than would a similar 
brake in good condition; but that all this chance of error 
was eliminated by the rope. We stated at the outset 
that we should show that even the tail rope brake may 
give doubtful indications, and we can cite a very note- 
worthy instance of this. In another place will be found 
an account of the electric light installation at Oxford. We 
beg to direct the attention of our readers to the table 
which they will find on page 17, it will repay careful 
examination. Let us consider now what some of its 
figures mean. 

The engine tested is of the triple-expansion type, made 
by Messrs. McLaren, of Leeds, and a very interesting 
and wholly instructive experiment was carried out, to 
test the value of steam jackets, and the engine generally 
for consumption of water and fuel. The tail rope brake 
was used. The first run was made without steam in the 





jackets; the second with steam. It will be seen that the 
consumption of steam was, within the limits of error of 
observation, precisely the same in both cases. Without 
steam in the jackets the engine used 13°7 lb. of feed-water, 
and with steam in the jackets 13°54 1b. of feed-water per 
indicated horse-power per hour. We have here, then, 
another experiment going to show that jackets really are 
of no service whatever to a good engine, and we commend 
the figures to Mr. Donkin’s attention. Now let us see 
what the brake has to tell. During the first experiment 
without jackets the brake horse-power was 112°8, and the 
water per brake horse-power was 17°67 lb., and the effi- 
ciency of the engine was 77°67 per cent. But when the 
steam was admitted to the jackets the water per brake 
horse-power was 15°513 lb. only, and the brake horse- 
power was 106°85, and the efficiency rose to 87°35 per 
cent. Theindicated horse-power without the jackets was 
145°21, with the jackets 122-33. Neglecting fractions, we 
find then that without the jackets 145 indicated horse- 
power gave 113 brake horse-power, a difference of 32- 
horse power. When steam was admitted to the jackets, 
122 indicated gave 107 brake horse-power, a difference of 
15-horse power only. We have here the not inconsider- 
able amount of 17-horse power to be accounted for. What 
became of it? Many things have been claimed for 
jackets, but we never yet heard that they augmented 
efficiency as regards the relation between brake and 
indicated power. 

The clue to the answer is, we think, given in the 
conditions of loading. Under the tail rope system the 
active load is hung at one end of a rope passed round the 
fly-wheel, and a spring balance is attached to the tail end 
of the rope. The pull of the balance is deducted from 
the live load; the remainder or net load is taken as the 
basis on which to calculate the power. The spring 
balance is only used to keep the rope tight on the 
wheel, so that sufficient friction may be established 
to enable the wheel to carry the weight. Now, 
during the first trial without jackets, we find that 
the live load was 1014lb., and spring balance pull 
70lb., leaving a net load of 944]b. But when the 
jackets were used the live load was only 946 lb., and the 
tail rope pull only 4°77 lb., leaving the net load 941°23 lb., 
or practically the same in both cases. If, now, the 
manner of loading had no effect on the brake, there is no 
reason why there should be any difference worth men- 
tioning between the two efficiencies. A close examination 
of all the figures given in the tables fails to supply a hint 
or suggestion of a reason why 17-horse power should 
be wasted. Itis true that the engine ran about 5 per 
cent. faster in one case than the other, Different 
indicators were used also, on the 19th and 2lst of 
January; but no deduction can be drawn from this, as no 
doubt care had been taken to verify both. The only 
admissible conclusion is that during the first experiment 
the engine not only carried the brake load, but did 
something else as well, and that something was done 
because the cord was very much tighter on the wheel in 
the first than in the second experiment. Only those who 
have tried can form an adequate idea of the way in 
which the grip of the rope on the wheel is augmented by 
a very small addition to the tail weight. No doubt in 
the first experiment the rope was lubricated, and in the 
second it was not. It remains to be seen whether or not 
Messrs. McLaren can add anything which will explain 
what became of 17-horse power entirely unaccounted for 
in the report. 

We wish it to be very clearly and definitely under- 
stood that we do not assert that a friction brake must 
necessarily give erroneous results. All that we wish to 
do is to draw attention to the fact that the tail rope 
brake, or any other brake, is not necessarily infalli- 
ble; that contradictions and anomalies are met 
with in its performance, and that, like any other instru- 
ment of precision, it must be used cautiously, and with 
skill and judgment. The extraordinary way in which a 
rope will sometimes run cool and sometimes hot under 
apparently precisely the same conditions cannot fail to 
have struck every one who has used a rope brake. All 
these things occur from adequate causes, and it is worth 
while to find out what they are. We venture to assert 
thatif Messrs. McLaren’s engine had been tested under the 
same conditions of brake load with and without the 
jackets, they would not find that 17 horse-power had 
disappeared, no one can say how or where. 


—. 
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THE CENTRAL LONDON ELECTRIC RAILWAY BILL. 


Ix connection with the proposed electric railway 
schemes before the late Parliament, not the least im- 
portant among them is the Central London Railway 
(Liverpool-street Extension) Bill, which, by the time this 
appears before our readers, will have passed into an Act, 
owing tothe withdrawal of the opposition of the City Com- 
missioners of Sewers to the proposed acquisition by the 
company of certain parts of the public way in the large open 
space in front of the Mansion House for entrances and 
staircase down to the proposed public subways to be constructed 
10ft. under ground in connection with its Mansion House 
station. These subways are to be for the common use of 
pedestrians crossing this dangerous thoroughfare, and will 
also be the means of getting down to the company’s station 
by lift, some 7Oft. lower. The opposition of the Commis- 
sioners arose because they could not see their way clear to 

with so much public space as would be required to form 
the eight entrances to these subterranean ways. However, 
a special meeting recently requistioned has been held to 
discuss the whole question, with a view to coming to a 
definite decision. At the meeting, which was a full 
one, @ report was read from the Finance and Improve- 
ment Committee, dated May 3ist, and signed by nine 
members. The Remembrancer and the solicitor were both 
heard, and after the consideration of the report, Mr. J. C. 
Bell, C.C., moved its adoption, expressing regret at the fact that 
every member of the Commission was not present, as he re- 
garded this as the most important and most momentous ques- 
tion ever brought before them. The Committee had had a 
model of the proposal beforethem; he trusted they would agree 
to the report of the Finance and Improvement Committee, as 








the company was willing to defray the entire cost of the 
subways, which, needless to say, would be very great. Mr, 
W. H. Pannell seconded. He said that the Committee were 
peer unanimous in their recommendation. What they 
ad to ask themselves was, how far can we apply this scheme 
to our own pur , and relieve the pnts 8 § state of the 
traffic of the City? “Tt is as manifest to you,” said the 
promoters, “as to us, that we must have a station in the 
City. If we take this new line, we avoid the Cornhill 
station, and we suggest that it would be more convenient for 
us to have a station near the Mansion House. This is the 
— we will pay you if you will support all this change of 
nt on our part of last year. We undertake to make the 
approaches to our station underground, yet at the same time 
to make, free of cost to you, these very convenient subways 
for crossing that area under the control, and under the 
direction of your own engineer.” The estimated cost of 
these subways is between £50,000 and £60,000. It was then 
resolved that the Court agree with the Committee in their 
report, and that it be referred to the officers accordingly. It 
was also resolved ‘That the officers be authorised to retain 
the wit ,” &e., and “That the officers do 
endeavour to obtain the utilisation of the central railway 
station at the Mansion House by the three proposed under- 
ground electric railways, i.e., Central London, City and South 
London, and Waterloo and City.”” Thus this vexed question 
that was threatening to wreck the Central London Railway 
Bill has been amicably settled, as also the question that 
generally crops up at the meetings of the Commission like an 
“hardy annual,” viz., the question of forming underground 
subways at the Mansion House. It is understood that not 
only are these underground subways to be made under the 
control and direction of the City Engineer, but after comple- 
tion they are to be placed under the control of the Commis- 
sioners entirely. Borings, under the Act of last year, will be 
speedily commenced. A description of the proposed works 
will be found in our impression for May 27th, page 459. 





BORING FOR WATER. 


One the bulletins of the American Census Office just 
issued is by Mr. F. H. Newell, a special agent of that office; 
and it is devoted to the question of artesian wells for the 
purpose of irrigation. In the western half of the United 
States there are no fewer than 8097 of such artesian wells, 
in which there was invested, it was estimated, about 
£400,000. A large number of these wells—over one-half of 
those used for the purposes of irrigation—are found in the 
State of California, where 38,378 acres of land are “irrigated 
by artesian water.’’ This industry is described in the report 
we have referred to as properly to be ‘considered a branch 
of mining.” It is comparatively a new industry, for 
though there are cases of wells that have been flowing for 
twenty or even thirty years, yet the greater number by far 
have n put down within the last decade. The success 
that has been attained in California, we are told, has led to 
many efforts elsewhere to secure flowing water. Railway 
companies have drilled for pure water at various spots along 
their lines, and cities and towns have devoted money for 
experimental borings. In one of the counties in California— 
in Kern County—there are no fewer than 388 artesian wells, 
the depths varying from 50ft. to 1200ft. A land company 
has twenty-four artesian wells, and some of these are said 
to yield about 2,500,000 gallons per day, whilst the flow from 
others is very limited. The figures that have been given are 
collected by the Census Office from the owners of the wells; 
and it is added that the result of the examination of the 
returns from all the area shows that each well irrigates on 
the average 13°21 acres, and that the average cost of water 
per acre irrigated is about £3 13s. The report raises a very 
interesting subject, not only as to the cost of the method of 
boring artesian wells, and the consequential cost of the 
water that they yield, but also the important question of the 
relative cost of different methods of storing water for use, 
and the endurance of the supplies of water that the artesian 
wells yield. Toa country circumstanced as is the United 
States there are questions that are of paramount import- 
ance, but they have their relative value here, especially at 
a time when the great towns have year by year to increase 
their water supplies, and to go further and further afield 
todo so. California, as one of the States that is most de- 
pendent on such a supply, may give to us very valuable 
information on “mining for artesian waters,” and may 
give to districts in this country very useful examples. 


MILLING AND BAKING EXHIBITION. 


More than eleven years have at since the first great 
exhibition of milling machinery was held at Islington. Then 
gradual reduction and roller flour milling were comparatively 
new to this country, and the demand for pure white flour 
was not so keen as it is now. We were just getting discon- 
tented with the dirty appearance of household bread and 
were looking for something more refined. Since 1881 a vast 
number of new flour mills with complete roller plants have 
been built and numbers of old mills converted from stone 
mills to roller mills, and for this a new industry in the 
manufacture of the roller mills, and other machines required 
for the new process, has sprung up and settled down into a 
steady trade. In 1881 the manufacture of these special 
machines was quite in its infancy in this country. The 
milling engineers then contented themselves with importing 
chilled rolls from Germany, Austria, and Switzerland, 
and fitting them into frames of their own make, or even 
importing the machines ready for work. This latter remark 
applies not to roller mills alone but to the other 
machines, purifiers, centrifugals, and the like, necessary for 
the new process. At the present time there is a large 
number of makers of chilled rolls, purifiers, and centrifugals, 
and special — has been put down for casting, turning, 
grinding, and fluting the rolls, of which large quantities are 
being turned out. The Exhibition of 1881 was just at the time 
when this new industry was starting, and was closely followed 
by the present great development of this ae, specialised 
industry. Considering this, we are surprised to find that so 
many English milling engineers have turned their backs to the 
golden opportunity afforded by this exhibition to show the 
excellence of their manufactures, and to meet their customers 
the millers, and hear from them and from one another remarks 
which they can alone hear at such public exhibitions, and 
which must render them material service, and prevent both 
maker and user from falling into a narrow groove of their 
own advertised excellence. One result of exhibition has 
always been to stimulate a desire for increased general 
excellence, both in design and workmanship and fitness for 
the work required to be done; any doubtful factors in a 
machine about which even other than makers might ask 
awkward questions, are carefully avoided in machines for 
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exhibition. The present exhibition is not very extensive 
but probablyj when we come carefully to examine the 
exhibits we shall find many useful improvements. One 
ood feature is that most machines will be working every 
o. some being driven by gas engines, some by steam 
engines, and opportunities will thus be afforded of making 
examination of their action. Amongst the exhibits of 
baking machinery there’ are ovens, kneading machines, 
biscuit machines, and others. We notice a quantity of 
wire cloth, a loom for weaving the same, and several exhibits 
of milling sundries. 
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Transactions of the Royal Irish Academy.—On Elliptographs 
and on @ Mechanical Rocker for Detecting Oscillations. 
Vol. xxix., Part xix, By THomas ALEXANDER, M.A.L., 
Professor of Engineering, Trinity College, Dublin, and 
A. W. Tuomson, D.Sc., Professor of Engineering, Science 
College, Poona. 1892. 

A NOTABLE simplification of the ordinary elliptic trammel 
is given here by the authors, consisting in the suppression 
of one of the slots and sliding pieces, the requisite 
restraint being now supplied by a bar connecting the 
point midway between the two sliding pieces of the old 
system with the point of crossing of the slots, the centre 
of the ellipses. If considered necessary, the single 
remaining slot and sliding piece could also be suppressed, 
and the corresponding point made to assume its recti- 
linear motion by means of the constraint of a Peaucellier 
parallel motion. 

Mr. Penrose, the architect of St. Paul's, has employed 
a modified form of Peaucellier’s motion for setting out 
circular curves of large radius, as required, for instance, 
in the steps at the west front of St. Paul’s. The present 
instrument may also prove of practical value in architec- 
ture, engineering, and engraving, where it is required 
not only to set out elliptic arcs, but also to cut out the 
actual material, stone or iron or copper, by a good, heavy 
cut, which the pivotted joints and the absence of backlash 
from sliding pieces would enable it to do. 

Another important addition made by the authors 
enables their machine to be used in this way for cutting 
purposes. This consists in a steering needle or tiller, 
which guides the pen or cutting tool in the direction of 
the tangent. The steering needle is compelled to assume 
the direction of the normal of the ellipse by passing 
through a hole in a pivot which is fastened at a point in 
the prolongation of the central radial bar, at a distance 
from the centre which is double the distance of the pivot 
in the describing bar. A diagram would show imme- 
diately the geometrical reason for this and the other 
properties. The same mechanical principles are used 
for the illustration of Rankine’s ellipse of stress, and 
also for other elliptographs for the continuous description 
of ellipses of every excentricity. The mechanical rocker 
is an application of the same kinematical principles for 
detecting earthquake shocks, and can be applied to 
scaffolding and fire escapes. An appendix on the 
dynamical investigation of the period of oscillation of 
the rocker by Professor Tarleton is elegant, but of purely 
mathematical interest. 





An Introduction to the Differential and Integral Calculus. 

By W. J. Mitxar, C.E. Third edition. Blackie and 

ons. 

In the short compass of these sixty-four pages the author 
has contrived very ingeniously to present a working 
knowledge of the notation and methods of the elements 
of this important subject, now indispensable to engineer- 
ing and electrical students, so as at all events to overcome 
the terror of the two sacred symbols of operation—the 
little d and the long /. 

Having proved a general principle of differentiation or 
integration, the author proceeds immediately to drive it 
home with a well-chosen application, such as the bending 
moment of a beam, the moment of inertia of its cross- 
section, or of a shaft or fly-wheel, and the work done 
in an indicator diagram by the hyperbolic isothermal 
expansion of steam. 

We think his diagram on page 18, of the position of the 
crank when the piston velocity is a maximum, should be 
re-drawn for a subsequent edition in accordance with Mr. 
Macfarlane Gray’s views, given recently in our columns. 
Again, the discussion on page 51 of the strength of a 
hydraulic press—or of a gun—proceeds on the assumption 
that the circumferential tension varies inversely as the 
distance ; whereas Barlow’s law of the inverse square, 
modified according to Rankine by an additive constant, 
is the law universally accepted for artillery. 

A well-selected collection of examples need not occupy 
more than a couple of extra pages, and would add consider- 
ably to the value of the book, in giving the student an 
opportunity of testing the soundness of his knowledge. 
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ON THE PROBLEMS OF STEAMSHIP 
PROPULSION. 


By Ropert MAnszL, Glasgow. 


For many years, I have striven to obtain the recognition 
and proper application of two of the most important 
fundamental propositions of mechanical science. First: 
the one enunciated by Sir Isaac Newton, as a scholium 
to the Third Law of Motion. By which is declared, in 
the use of all kinds of machines that there is necessary 
equality between the gross sum of the works done on 
the several resistances, and the gross power developed to 
do the work. Secondly: the late M. Morin’s deduction, 
as to a constant diminution of the gross piston pressures, 
which virtually occurs with every engine developing 
power, and under similar conditions, doing work at vary- 
ing rates of speed. It being understood, each machine 
has its own special value of this quantity, which remains 
constant, so long as the circumstances of trial remain 
exactly the same. 

A steamship is a machine to which these propositions 
are directly and peculiarly applicable. It is not difficult 
to show, while nominal attempts have been made to 
apply Newton's deduction, this has been done under 
misapprehension of the true meaning, and in such a 
manner: the deductions arrived at, are in direct contra- 
diction to the principle which they were supposed to 
explain and illustrate. Proposed methods of reconcilia- 
tion have, likewise, been mistaken assumptions, which 
only further obscured the true relation of the elements 
and issues of the involved problems. Morin’s principle, 
again, has been equally misunderstood; or, rather, is 
better described, as having been entirely ignored. 

Restricting the question to an important fundamental 
one, viz., the relation of the gross power E, and speed of 
vessel V. I have repeatedly shown that the answer im- 
plies two conditioned constant quantities a and }, the 
simple relation of the whole being: 

(Ql) oo beac Bee} V-102* 
which expresses a physical principle. Power expended 
in doing work produces mechanical effects, which are 
measured, by the product of the quantity factor b V into 
the intensity factor 10°”. The speed of the vessel enters 
this latter, nut as hitherto assumed: the resistance is a 
quantity following a parabolic law, and entering the 
formula as a factor of the form V™ The true law is, as 
follows: the speed, modified by a coefficient, enters the 
resistance as an exponent. The revolutions, speed, and 
two constant coefficients furnish another exactly similar 
equation : 

GQ ees Neaeoey¥ 10° 
by which, modifying the preceding formula gives : 

(3)... . . BeON 10-9" 

a singularly important formula, the initial coefficient of 
the second member having the value: 
d* 8 

(Gh e564 31,010 Sf; 
where d and s denote the diameter and stroke of the 
high-pressure piston, and f the value of Morin’s constant 
for the particular trial’s circumstances. Hence, as may be 
readily seen, C N = . Ps 

siete 21,010 
done at the speed of piston, upon a resisting pressure f, 
equal to Morin’s constant, the result being stated in Watt’s 
horse-power units. Hence the mechanical principle that 
the power expended in propelling a vessel, under similar 
conditions at various speeds, varies as the products of the 
works done on Morin’s constant, at the respective speeds 
of piston, each multiplied by an exponential factor of the 
form 10“-”* The guantities a and 7 satisfying the con- 
ditions implied by the formule (1) and (2). In a slightly 
varied form, a steam vessel, free to move and with the 
engine shaft making N revolutions per minute, when 
developing power at the rate E indicated horses, applied 
to the vessel’s propulsion, will have the speed V nautical 
miles per hour, provided two constant quantities or coefii- 
cients, C and c, are related to the variable elements, by the 
simple relation 

ae E =CN 10°": 

(Designate C and c = (a — n) by thenames: the initial 
and exponential coefficients, respectively.) 

Subject to explanations, every set of trial data of actual 
steam vessels confirms the statements advanced. I 
append the calculated values in a large number of illus- 
trative cases, from trial data of steam vessels of the Royal 
Navy, as follows :— 


JN simply expresses the work 





TABLE I, 
Initial Exponential 
Names of vessels. ficient ficient: 
c ¢c 
H.M.8.8. Philomel .. 4°504 . "0524 
oe Melpomené 4°277 0607 
‘ Iris V. set .. 5°848 . “0625 
» Edinburgh 6° 263 +0683 
» Iris IV. set 3°98 “0707 
‘ ie <0 4°33 “0710 
os Blenheim .. 6°75 0710 
90 es 60 . 4°667 «.. “0716 
» Rattlesnake - _°8424. 0743 
» Raleigh - 5°605 “0756 
a eee . 6°362 “0763 
»  Imperieuse - 5°542 ‘0771 
ae Himalaya .. - 8470 0810 
o. SEs. «a > eae -. 0810 
» Heroine . Sm: 0810 
» Hercules 7°300 . “0826 
» Nelson 5°004 . *0855 
» Warrior 5910 *0858 
»  Bacchante 8-150 . 0900 
» Gala’ ; Se... “0918 
iat Gas “4584. “13775 


With the values of such coefficients, the general equa- 

tion, in suitable shape for practical use, by equating the 

logarithms of its members, gives; for any proposed case, 

an exceedingly simple calculation. For example, 
H.M.S8.8. Melpomené, E = 4:277 N 10 0607V. 

Or, again, Log. E = °6311 + Log. N + 0607 V, 

So that, if by observation, N = 143°6, V = 19°7, and, 





again, N = 128, V = 17°383 the calculated values of 
Log. E, for these conditions, are :— 
H.M.S.8, Melpomené, 


Log. 4°277 = *6811 “6311 

Add Log. N = 2°1572 2°1072 

re *0607V. = 171958 ~=—-:1°1552 

Sum,or LogE = 3°9841 3°7935 
‘i = 9641 6216 same as given by trial data, 


Again, to illustrate another problem. By the table, 

we should have :— 

For H.M.S.8. Blenheim, E = 6°75 N 10°071V. 

or, Log. E = °8293 + Log. N + ‘071 V. 
With the observed values of E and N, what are the 





true corresponding values of V? Obviously, the 
; 1 E 
formula is, V = - (Lo _<—— 8293) a 
. 071 \'°8 N 
Observed values of N = 39°0 50°0 66°0 840. 
i = E = 1028 2079 4877 9758LH.P. 
H.M.S.S. Blenhem. 
Wehave, log.N= 1°5911 1°6990 1°8195 1°9243 
Add, log.C = °8298 8293 8298  °8298 logs. of: 
Sum = 2°4204 2°52838 2°6488 2-°7536 workon Morin’s 
constant. 
Since, log E= 870120 8°8179 3°6882 3°9894 gross power, 
differences =  °5916  °7896 1°0394 1°2858 ratios of ditto. 


Next, we have, 








logs differences = -1°7720 -—1°8974 0167 0920 
Subtract log. °071 = -2°8518 -—2°8513 -2°8513 -—2°8513 
Logs.V= 9207 1°0461 1°1654 1°2407 
-*» V= 8381 11°12 14°64 17°41 nautical miles. 
By trial data V= 8°384 11°00 14°64 18°00 nautical miles. 
Differences = - ‘008 + °12 700 - °59 


It will be obvious: the agreement of the formula with 
the trial data, in the three lower speeds, is very close, 
differences not exceeding what might be expected, from 
inevitable slight insufficiencies of observation and calcu- 
lation. The highest speed, however, shows a larger and 
inadmissible difference, most probably an indication of a 
remarkable phenomenon, which cannot fail to force itself 
on a thoughtful investigator, viz., the quantity f, known 
as Morin’s constant, is not an absolute but a conditioned 
constant, which changes its value at special speeds, in all 

? 28 
Thus the coefficient C 31,010 
sarily varies directly as f, and c varies in sympathy with 
it, but in an inverse ratio, the law of which has not been 
sufficiently investigated. I have repeatedly called atten- 
tion to and given illustrations of this. : 


TaBLE Il.— Examples of Critical Speeds and Changes of Coefficients. 
8 


screw vessels. Ff, neces- 





peed Initial Exponential 
Names of vessels. limits. coeffi- coefii- 
knots. cients. cients. 
British torpedo launch .. under 17°6 +0438 “070 
ts 3s o;. OF 's. “1258 .. °044 
French n a «-fupto 10°20... “0580 085 
(Note the two changes) .. 10°20 to 16°80 .. 0885 067 
(Data by M. de Bussy) over 16°80 “2526 0402 
Sunderland ,, a . underl8°65 .. “7482 .. °03814 
ee wa me -. over Pm ee “1495 .. °0690 
U.S.N. Vesuvius.. .. .. under 18°9 eo “649 “05862 
(Data by Mr. Cramp).. .. .. over ,, *1367 0944 
H.M.8.8. Prince Consort.. under 12°12 10°180 *05753 
” 2° * +. over ” -. 2°248 “1162 
»  _Collingwood .. underl6°046 .. 5°297 0744 
2 9 -. over 9 1°709 “1050 
Italian R.N. Lepanto . under 15°16 6°31 0838 
over Pm 18°49 “0528 


Some years ago: an extensive and instructive set of 
experiments upon H.M.S8.S. Iris, were communicated to 
the Institution of Naval Architects by Messrs. White 
and Wright, of the Admiralty. These illustrated the 
marked effect upon the speed capability, and efficiency, 
of the same vessel, under similar conditions, when 
variations were made upon the constructive details, and 
dimensions of the propellers. I have quoted in Table I. 
the results of the IV. and V. set of these, by which we 
see :— 

H.M.S.8. Iris, set IV.E=393 N100707V. Hencef= 8-187 
H.M.S.S. Iris, set V. E=5°843 N 10 0625V. Hence f=12°170 

The ratio of the values of f, being the same as that of 
the initial constants of the second members. 

Let us recur to equation (1): E=bV10*" And, in- 
stead of modifying by (3): by following out Newton’s 
deduction, we arrive at the form:— 

_ Di 7 on (V—X)a. 
E “io V 10°° = D? V10 
In the foregoing cases, reducing to:— 
H.M.S.S. Iris IV. E = 128-9 V 10 (¥~12 795) 0784. 
H.M.S.S. Iris V. E = 128-9 V 10 (V ~ 10°428)'0662. 
By which, calculate the powers respectively, for 18, 15, 
and 10 knots. 


H.M.S 8S, Iris IV. H.M.S.S. Iris V. 
0 10 








Speeds V =18°0 15°0 10°0 18°0 15° 
Values X =11°795 =11°795 11°795 10°423 10°423 10°423 
6° 205 3°205 0 - 1°795 7577 4°577 — °423 
Then(V—X)a= °4555 *2353 - *1318 “5016 *3030  - 0280 
Add, log. V = 1°2553 -1°1761 1°0000 1°2553 1°1761 1°0000 
ys log. D® = 2°1108 2711038 = 2°1108—21108-S 21108 2*1108 
Sum, orlog. E= 3°s8zil 3°5217 2°9735 «= 38672 35984 = - 330823 
-°. B= 6624 3324 952 7366 3885 1 By 


Here, definitely stated, are the results of an alteration 
of propeller: f# has changed from 8187 to 12°170, in 
sympathy with which we have the changes of coefficients 
of the formule : 

: as 7 N10¢-"* = 
21,010 
In which D denotes the displacement, and X the quan- 
tity which I name the subdominant speed, satisfying the 
condition: when (V - X)=0, obviously: E = D3. 
Also, note particularly: the second form, 


E= aprx V 10°", is the true form of the equation, 


D3 3 
i0*2 V 10 °=D3 V10"°-** 


viz., 


2 3 
improperly written, E = _ V , and with its analogues 


named “ Admiralty Formule.” ; 
The corrections being: C should be 10°*, D# more 
nearly, D3, and the resistance proportional to 10°’, and 








not V’, as usually assumed. 
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ELECTRIC LIGHTING IN OXFORD. 


On Saturday, June 18th, the electric current was switched streets are shown. 
on for the first time to the City of Oxford, by the Oxford 
Electric Company, and a large party had been invited toa P 
dinner given at the works in honour of the occasion. The Thomas Parker, the managing director. The building is a | 








Fig. OUTSIDE ELEVATION OF CENTRAL STATION AT OX*ORD 





Fig. 2—INTERIOR OF ENGINE ROOM, OXFORD CENTRAL STATION 


arrangements were very satisfactorily made by Mr. Geo. | well-built structure of brick, designed by Mr. Brevitt, of 
Offor, the secretary of the company. We have referred pre- | Wolverhampton, and the builders were Messrs. Kingerley, of 
viously in our issue of April 1st last to some of the features of | Oxford. It is divided into two main sheds, separated by a 


the system employed, and are now able to give a full descrip- | brick wall. 


tion of the plant. 

’ It was found impossible 
to obtain a suitable piece 
of ground for the works 
near the centre of the city, 
a piece of land was there- 
fore acquired at Osney upon 
the banks of the river Isis. 
The outside of the build- 
ings, which are of a neat 
design in brick, is shown in 
Fig.1. The interior of the 
engine-room is shown in 
Fig. 2, from which it is 
evident that there is ample 
room for more plant. This 
position will enable the 
company to charge electric 
launches, which will be 
an important source of 
revenue, and the works 
are kept away from the 
better parts the town. 

The system adopted is 
that of high-tension con- 
tinuous currents, with 
dynamotors or current 


The engines and dynamos are placed in one 
part, and the boilers in the other, and all the plant is on the 
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Fig. 3—-PLAN OF OXFORD, SHOWING ELECTRIC LIGHT MAINS 


transformers, which produce currents of low pressure for | ground level. The engine-room is thus kept perfectly free 
the network. The dynamos at the generating station pro- | from coal dust. 


duce the current at a pressure of 1000 volts, and this is 


Three steel boilers of the locomotive type are at present 


transformed down at the sub-stations to a pressure of 100 volts. installed; these were all built by Messrs. J. and H. McLaren, 





{ 
Fig. 3 isa plan of the part of the city in which the sub- | of Leeds; a Green’s fuel economiser is placed in the main 
stations are placed, and the mains already laid along the | flue, and a suitable by-pass is arranged so that gases may 
The contractors for the whole work are | pass direct to the chimney if needful. 


the Electric Construction Corporation, of Wolverhampton, | The engine-room is well lighted from above. The steam 
and it has been carried out under the supervision of Mr. 


ipes are arranged upon the ring system, so that in case of 
reakdown as little as possible of the plant would be affected, 
| Stop valves are placed between each two engines, and the bends 
| are all of copper. Threeengines are now put down, and these are 
of the inverted triple-expansion type shown on page 5, built by 
Messrs. J. and H. McLaren and Co. By the courtesy of the 
makers we are enabled to give the results of tests which were 
| carried out at the works by Mr. Wilson Hartnell, Professor 
Goodman, and the inspecting engineer, Mr. Watson. The 
| sizes of the cylinders are:—High-pressure, Yin. diameter ; 
| intermediate, 14:25in.; low-pressure, 22-5in. diameter, by 
| 24in. stroke. Two trials were made, in one of which it will 
be observed the steam jackets were used, and in the other 
| were not u 
peal O 
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Fie. 6—DISTRIBUTION BY TRANSFURKMERS 


We may add, that the high-pressure and intermediate 
cylinders are jacketted with steam at boiler pressure, and are 
drained through a McDougal steam trap into the hot well. 
The low-pressure cylinder is not jacketted. The McLaren 
automatic governor is placed inside the fly-wheel upon the 
shaft itself, and it works direct on to the high-pressure slide 
valve, which is not balanced in any way. The governor is 
self-locking, and is therefore not affected by any friction on 
the slide valve. The engines run very steadily, and all danger 


| of the governor being put out of gear by the breaking of a 
| belt is obviated. The surface condenser is fitted with brass 
| tubes and tube plates; the tubes are jin. outside diameter, 
| and there is 382 square feet of cooling surface. The air pump 
| is 11jin. diameter, the circulating pump 10in. diameter, and 


the feed pump 1#in. diameter, all three having a stroke of 14in. 
The pumps are placed behind the condenser, and are worked 
by levers from the intermediate engine. The crank shaft is 
of forged steel, 5}in. diameter, the crank pins 54in. diameter, 
and the engines are thoroughly well finished. Each of there 
engines is provided with a heavy fly-wheel, and drives a 
dynamo by means of belting; two of the belts are of the 
usual double-sewn type, and the third is a Gaskin link belt. 
The three dynamos—one of which is shown in Fig. 4—are 
all similar, and were built by the Electric Construction 
Corporation ; each developes 1080 volts and 80 ampéres, when 
running at 400 revolutions per minute. The dynamos are 
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provided with an extra bearing outside the driving pulley, and 
each is excited by asmall Elwell-Parker dynamo, driven from 
a rope pulley keyed on to the shaft of the main generator. 
The exciters give 135 volts, and can thus be used to charge 
the accumulators which are used for lighting the central 
station. The electro-motive force of the dynamos can be 


/ 





the plan—Fig. 3—is placed a‘ dynamotor, such as shown in 
Fig. 7, which transforms the pressure from 1000 volts to 
110 volts, and gives out a current of 360 ampéres when fully 
loaded. The efficiency of these machines is very high, 
being 92 percent. when fully loaded, 89 per cent. at three- 
quarters load, and 87 per cent. at half-load. The main 





Fig. 4 1000 VOLT CONTINUOUS CURRENT DYNAMO 








(14M plane nogaitente at hea nap ane: 


Tie Encwees. 


Fic. 5. 


Fig. 7- ELWELL-PARKER DYNAMOTOR 


regulated from 1100 volts at full load to 1000 volts at light load, 
by means of resistances placed in circuit with the exciters. 

In the circuit of each dynamo is placed a double pole 
automatic cut-out—shown in Fig. 5—which protects the 
dynamo in the event of any excessive current, and is ‘re-set 
by hand, but it is so arranged that the cut-out cannot be 
held on. The dynamos are all connected in parallel to two 
common omnibus bars upon a switch-board at the works. 

The foundations for the engines are of a solid block of 
concrete, and that for the dynamos another solid block, weigh- 
ing a .out 100 tons each, and about 11ft. deep. Air spaces are 
left: ~und the blocks to diminish vibration. 

The switch-board at the works is very simple, and consists 
of three panels, each of which is similar to Fig. 5, and carries 
one ampére meter for the high tension circuit, one for the 
exciter circuit and the knocking-off switch previously 
alluded to. 

Two overhead cranes, each capable of lifting six tons, are 
ey in the engine-house, and a battery of fifty-three 

-P.S. cells is used for the lighting of the station. By 
means of this battery and of that at the chief sub-station, it 
is possible to shut 
eight hours in winter, and twelve to sixteen hours in 
summer. At the time of our visit, Mr. McLean, the engineer 
in charge, had placed a dynamotor in the works in order to light 
up about five arc lamps of fifteen ampéres each, and 370 
eight candle-power lamps. Current was also supplied for 
the electric cooking, which formed a feature of the dinner. 
From the generating station run out two pairs of heavily insu- 
lated Silvertown cables, each consisting of 37/14 copper wires; 
these are laid in cast iron pipes, and are carried a distance 
of about one mile to the distributing station at Broad-street 
marked No.1 on the plan, Fig. 3. 

The system of working is clearly shown in diagram—Fig. 4 
—which we published in a previous issue. It will be seen 
that the dynamos are coupled to two omnibus bars at the 
generating station, and thence run the high-tension mains to 
the central switch station, whence all the other sub-stations 
are controlled. At each of the stations, Nos. 1, 2, and 3 on 


own altogether at the works for six to | 


winding is a shunt to the low - tension side, and there area 
few turns on the magnets in series with the high-tension 


armature. The oiling 
arrangements are very 
complete. The end 


of the armature shaft 
is provided with a 
cam, which actuates 
the piston of a small oil 
pump which feeds the 
bearing; the oil passes 
away through a filter to 
the oil reservoir, and is 
used over again. It is 
thus possible to run for 
some days without 
attention. The brushes 
upon the commutator 
are of copper gauze. 

An accumulator of 
114 cells of the L. 31 
E.P.S. type is installed 
here, and the cells are 
arranged in four groups, 
two of thirty-eight cells 
and two of nineteen 
cells. They are charged 
in three groups of 
thirty-eight cells each, 
and are discharged in 
two groups, each con- 
sisting of thirty-eight 
and nineteen cells in 
Fig. 6—Double-pole Automatic Cut-out series, and are capable 
of supplying a current 





of 120 ampéres for eight hours. 

Voltmeters are provided at the central switch station, 
which show the pressure at each of the sub-stations, and all 
the transformers can be controlled by one man. In starting 








| ratchet wheel and controls the switch. 


| voltmeter on the pilot wire. 
| voltmeter is wound round the long-pull magnet, and the 
| feeble current passing to the voltmeter under ordinary 
conditions is not sufficient to attract the armature, but by 


| Dates of trial 


a transformer the high-tension circuit is first closed through 
a resistance in order not to injure the armature windings. 
The dynamo field is then excited by a few coils in series. 
The dynamo part then begins to produce current, and the 
resistance is gradually taken out of the high-tension circuit. 

In order to put the transformer into circuit with the low- 
pressure network, a special apparatus has been designed, 
shown in the diagram and also in Fig. 8; this instrument is 
placed at the sub-station and is designed for 400 ampéres. 
It consists of a long-pull electro-magnet, which actuates a 
It is actuated by 
merely closing and opening a switch which short-circuits the 
One of the wires to the 


EncineeR, 


Fig. 8-TRANSFORMER SWITCH 


closing the switch the voltmeter is cut out of the circuit, and 
the long-pull magnet acts; the switch is then opened, the 
heavy armature drops, and the double movement causes the 
switch which connects the low-tension network to the trans- 
former to close. In cases of accidental overloading, an 
automatic cut out—shown in Fig. 5—opens the circuit. 

The present capacity of the entire plant is 12,000 lamrs of 
32 watts, and 15,000 lamps could be wired. 


Engiie Tests, 


..| Jan. 19th|Jan. 21st 
Jackets .. .. _..|Not used} Used 


Duration of trial 


Teer See eae 

Type of boiler—locomotive .. .. 
Heating surface—fire-box sq ft.) 116 116 
9 tubes .. 09 764 764 
total 880 880 


Number of tubes... |... ”..| 106 106 
Dimensions of tubes—11ft. ljin. by 2}in. outside dia meter. 
Material of tubes—steel | | 











Grate area .. .. ... sq. ft. 25 26 
- during trial - 2 13...| 38 
Number of fire-bars .. .. ... ..| 80 | 80 
Width of bars in inehes .. Yr vs 
a air spacesditto.. .. .. | 
Total heating surface tograte- ratio) 33°8 33°8 : 
Area through tubes .. sq. ft.| 2°92 2°92 (23ft. high 
Size ofchimney.. .. diameter) 24in. 24in. Temporary ditto, 
Total water used during trial—Ibs.| $133 6796°5 | From engine con- 
Water perhour .. .. .. .. 5,| 1092 1657°6 denser 5776°5, 
be yn ee 00 672 auxiliary 400, 
Coal perhour .. .. .. .. | 195°9 163°9 jackets 620 
Coal per square foot of grate area) 
 . ees ie 12°6 
Water evaporated per Ib. of coal ..| 10°16 10°11 
Water evaporated from and at} 
212 deg. F. > oS .. Ibs} 11°81 11°69) Taken every 15 
Average boiler pressure . i oe © 157°69 | f minutes 
” height of water in glass—| 
inches} 1°54 "84 
Total number of revolutions... ..| 31,263 | 29,920 
Revolutions per minute... .. ..| 127°6 121°6 
Circumference of brake .. ..feet| 20°8 30°8 
Weight on brake .Tbs| 1014 946 
Pull on spring balance ee, 4°77 
Net load ak god fubaoe -| 944 941°23 
Brake horse-power .. .. .. ..| 112°8 | 106°8S5 | 
Water per brake H.P per hour, lbs.| 17°67 15°513 | Including jackets 
Coal ,, ‘ “a a WAR Sy 17534 
Indicated H.P.—high-pressure . | 50°27 40°55 | Richard’s indi- 
” medium pressure} 50°04 42°6 cator used on 
me low pressure ..| 44°9 39°38 19th, Crosby's 
oa total .. ..| 145°21 | 122-33 on 21st 
Water per indicated H.P. Ibs.| 13°7 13°54 | Including jackets 
Coal “. fe » | 17849 | —1°339 
Brake ratio . iar ee Ra 
Total condensing water .. gallons) 10 060 9695 
Condensing water per hour __,, 2464 2365 
Proportion of ditto to feed-water..| 12°37—1 | 14°41—1 
Temperature of hot well—Fah. deg.| 108 95°18 |\ Taken every 15 
fo feed tub.. .. ..| 102°5 | 108°75 min. _ [trial 
99 condensing wate:| 37 36 Taken 3 times d’g 
“a discharge .. ..| lll | 98°18 | Taken every 15 
pe smoke-box .. ..| 474°7 | 456°5 minutes 
re boiler-house.. ../ 63 | 68 Taken 3 times 
” engine-house_... 51 56°5 $e és 
Vacuum in condenser - inches} 27°5 27°98 Taken every 15 
o smoke-box rey “18 105 minutes 
nae 2 ERE OS NG 29°08 | Taken twice. 
Coal used—Ebbw Vale | 
The low-tension mains were manufactured and laid by 
Callender’s Bitumen Telegraph Company, under the super- 
intendence of their engineer, Mr. W. Douglas Reid. These 
cables are of two sizes, 4 square inch and } square inch 
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section, and are of the lead-sheathed type, armoured with 
two layers of steel tape. These cables are simply laid in a 
trench under the footway, at a depth of about 18in. They 
are laid in lengths of from 150 to 200 yards, and are con- 
nected together in cast iron joint-boxes by means of copper 
connectors. The box is then run in solid with bitumenised 
wax compound. Disconnecting branch boxes are provided 
at different points in the network, so that any section or 
street can be cut out without in any way interrupting the 
supply to the rest of the network. 

House service wires are connected in T boxes by means of 
T copper connectors. These boxes and connectors are so 
made that the cable is not cut, but is simply bared down to 
the copper strands and the connector put on and soldered. 
The box is then run in solid with the bitumenised wax com- 
poet The small service wires are of two sizes—,, and }2— 
ead sheathed and armoured. The arc cables are similar, 
but {,. The whole installation is a very interesting example 
of the possibility of using high-tension continuous currents 
for large areas. 


AMERICAN ENGINEERING NEWS 


County roads.—The supervisors of Richmond County, Staten 
Island, New York, are having the main roads rebuilt and im- 
proved, and about sixty-seven miles of roads have already been 
arranged for, and contracts let for thirty miles. The legislative 
act under which the work is to be done is unusually wise in that it 
provides that the roads must be constructed and repaired and con- 
tinuously maintained under full control of a competent engineer. 
Of the thirty miles which will be pleted this there are 
64 miles of Telford, 16% miles of macadam, and seven miles of 
repair and reconstruction. The width of roads varies from 14ft. 
to 30ft., and the depth of construction from 6in. to 12in. The 
average cost is estimated at &500dols. per mile. There are from 
300 to 600 men employed, and seven steam rollers are used, cne of 
twenty tons, one of fifteen tons, and five of ten tons weight. The 
stone is mainly trap from quarries on the Hudson River and in 
New Jersey. The Telford paving consists of a pitched foundation 
of 8in. granite or trap blocks, with the interstices filled with 
spawls, and the foundation then rolled. Two layers of 2in. broken 
stone are layed and rolled separately, covered with a top dressi 
of trap rock screening, watered and rolled, making a smooth | 
clean surface. The macadamising consists of 4in. of 3in. broken 
stone, covered with 4in. of 2in. broken stone, top dressed and 
rolled as above. In repair work the old surface is picked toa 
depth of 2in., the loose stone well raked, new broken stone added 
and rolled, and the —— with screenings and rolled. 

Fast train_record.—The Empire State express of the New York 
Central and Hudson River Railway, which hasa run of 440 miles 
from New York to Buffalo, N.Y., in 5 hours 40 min., with four 
stops, is the fastest — trainin the world, having an average 
speed of 50? miles an hour including stops, and 53 miles an hour 
exclusive of stops. This means that the train makes a considerable 
part of its run at speeds of over 60 miles an hour. This is a very 
popular train, keeps its schedule time well, and is the best paying 
train on the road. Ona recent run of this train, tests were made 
and indicator diagrams taken on the first stretch of 143 miles, 
from New —- —— on thee division there is | nae a 
continuous level grade. e highest speed when a diagram was 
taken was 80 miles an hour, with an indicated horse-power of 1120. 
At 60 miles an hour it was 960-horse power; at 70 miles, 1059- 
horse power. At 60 miles an hour the cylinder pressure is 40-7 lb. 
The fuel was small bituminous coal, carefully fired. The engine 
was of the eight-wheel iyPe, with four driving wheels, 6ft. 6in. 
diameter, a four-wheeled leading truck and cylinders, 19in. by 
24in. The train weighed 170 tons, consisting only of four cars ; 
the engine weighed 60 tons, and tender 40 tons, giving a total 
train-load of 270 tons, The train was smalland light, having only 
four cars, and not being encumbered with heavy sleeping or 
dining cars. The average coal consumption was 34 lb. per horse- 

wer per hour, and the average train resistance 19 Ib. per ton. 
needs with 7ft. driving wheels are to be tried on this train. 

Water supply.—The annual meeting of the New England Water- 
works Association was held at Holyoke, Mass., June 8th, 9th, and 
10th. Mr. George A. Ellis read a paper favouring direct pressure 
for fire protection, and explaining two methods of turning on the 
direct pressure from the = ps with combined pumping or stand 
a systems of waterwor Ina paper on ‘‘ Hydrants and Water 

ipes for Fire Protection of Cities,” Mr. John R. Freeman stated 
that 250 gallons ~ minute are required for a good fire stream. 
At present 2}in. hose and jin. nozzles are the standard, but he 
advocated 2#in. hose and lin. nozzles, with a nozzle pressure of 
40 Ib. to 50 1b. Hydrants should not be more than apart, 
or 300ft. near important buildings, Fire mains should not be less 
than 6in. diameter. The number of fire streams which should be 
available for simultaneous use he gave as follows :— 
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Professor Droun stated that aération of water does not purify it by 
oxidation, but does remove odours from the water, pod by agita- 
tion, prevents the formation of alge. Another important paper 
was upon the purification of water by sand filtration. 

Rauways.—The Adirondack and St. Lawrence Railway, which is 
a line inthe Vanderbilt interest, running from Utica, N.Y., on 
the New York Central Railway and West Shore Railway, along 
the west side of the Adirondacks north to Valleyfield, on the St. 
Lawrence River, a distance of about 150 miles to 200 miles, will 
be opened this , and will form a new and competitive 
route to the Adirondack region and Montreal from New York and 
the east. The Great Northern Railway is making new surveys for 
a line from Portland, Ore., to Seattle, Wash., about 185 miles. 
This line was surveyed in 1890 and work commenced, but soon 
abandoned. As laid out it had grades of 70ft. and 80ft. per mile, 
or 1°33 per cent. to 15 per cent., and the new survey is being 
made with a view of keeping the grades down to a more favour- 
able limit. The Canadian Pacific Railway is building extensions 
to its lines in the southern part of Manitoba, and will build a line 
to the Deloraine and Assiniboin coalfields, but no extensive work 
will be done this year in the north-west. New lines to aid in the 
development of British Columbia are projected. The West 
Virginia and Pittsburg Railway is building an important and 
difficult line to connect the coalfields of West Virginia with the 
Chesapeake and Ohio Railway. The Baltimore and Ohio Railway 
will soon make arrangements for the use of its new terminal on 
Staten Island, in New York Bay, with steam ferry boats to New 
York and Brooklyn. The connecting line and great drawbridge 
were built some years ago, but have only been used for a small 
freight traffic. 

A long electric railway.—Surveys have been made for an electric 
railway between Chicago and St. Louis, a distance of 250 miles, on 
which it is proposed to run trains at 100 miles per hour. The 
maximum grades are 2 per cent., two being ordinary grades and 
the others short approaches to bridges. The country is practically 
level. There will two tracks of standard gauge, with poles 
between having cross-arms carrying the trolley wires, which will be 
over the side of the car, the trolley being attached to a bracket on 
the side of the car. A compound rail weighing 75lb. per yard, 
and resembling the Barker-street car rail and chair, will be used, 
with wooden cross-ties and stone ballast. There will be two tracks 
for through trains, and —— two other tracks for slow trains. 
The location is a perfectly straight line, except for curves in the 





two cities, and three or four short level lines will be built to 
important towns. The line is expected to cost 6,000,000 dols., and 
to “ completed in time for the World’s Fair, when the fare will be 
5dols. for the round trip. There will be two power stations, one 
at a water-power site and the other at acoal mine. The generators 
will be similar to those of the Frankfort plant, and the line will be 
divided into twenty-five sections of ten miles each. The cars will 
be carried on two trucks or “bogies,” each with one pair of 
3lin. wheels and one 7 of 6ft. driving-wheels, with a motor 
mounted on the axle. Negotiations for construction are now being 
made, and one of the cars is being built. 

Twenty-four hour notation.—The system of reckoning time by 
twenty-four hours, instead of by two divisions of twelve hours 
each, has been under discussion for some years by different 
scientific and railway societies, and the American Society of Civil 
Engineers at its annual meeting recommended the adoption of this 
system by railways throughout the country. The representatives 
of several thousand miles of the leading railways have signified 
their approval of the system, and are ready to adopt it when a 
general move is made in this direction. The system is in use on 
the Canadian Pacific Railway. On the whole it bas been given a 
thorough test for five F nama is in operation upon 20,000 miles of 
railway in Americaand Europe, and is favoured by men representing 
140,000 miles of road. It is proposed to endeavour to get it 
ye adopted by the United States railways on October 12th, 
1 


Long distance telephones.—The American Telephone and Tele- 
¥ Company is erecting its metallic circuit wires between New 
Fon and Chicago, about 975 miles. Owing to the increased cost 
of construction over that of a telegraph line, only such cities will 
be touched as promise a paying business. The long distance 
telephone lines extend from New York south to Washington, 250 
miles ; and east to Boston, 260 miles; but successful tests have 
been made of a talking circuit 1500miles long. Telephone experts 
are now engaged in experimenting with telephone repeaters which 
will enable the company to relay messages. 

Launch.—The American steamship Ei Norte, of the Morgan Line, 
an iron boat of 4500 tons register, was launched from the ship- 
building yard at Newport News, Va., on June 14th. She is the 
twelfth addition to the coastwise fleet of tho Morgan Line, and will 
run between New York and New Orleans with three sister ships. 
She is a sister ship of the El Sol, which was launched at Baltimore, 
Md., a year ago, the El Sud, which was launched in March, at 
Newport News, and of the E] Rio, now being built at the same 

ards at Newport News. The El Norte is 406ft. long over all, 
ft. between stem and propeller post, 48ft. moulded beam, 34ft. 
from keel to upper deck, 33ft. length of hurricane deck, 4552 gross 
tonnage, 3021 net tonnage, 14,000 cotton bales capacity of hold ; 
speed, sixteen to seventeen knots. The vessel has three decks, 
with a partial orlop deck at fore end of fore hold. The lower and 
main decks are divided into sections by ten transverse bulkheads. 
These are designed to be watertight and to offer a safeguard 
against sinking in case of collision. The hull and deck houses are 
of iron. One of the novelties in construction is in the skin plating. 
The plates below the water-line have lap-joints—the forward plate 
lapping over the end of the after plate so as to reduce the 
resistance to the water—instead of the usual butt-joints with 
inside strap plates. 

The vessel will be rigged with four iron pole masts, carrying fore 
and aft sails, which will be an appreciable factor in speed when 
the wind is fair. They will also enable the vessel to — the seas 
in safety in the event of her machinery becoming disabled. The 
masts are fitted with cargo booms for handling freight, together 
with six donkey or steam hoisting engines situated at the different 
batches. The freight hatches and ports are so situated as to 
facilitate the loading and unloading of freight. There are four 
coal ports on each side of the =. A steam windlass and steam 
capstan are provided for the handling of anchors and hawsers, and 
on the after deck will be fitted a drum and steel hawser for towing 

urposes. She will be fitted with a steam steering gear, and can 
5 steered from the forward pilot-house by the steam steering 
apparatus or by hand gear from the after house. Five of the 
“mene are made to be adapted for 6in. rifles, so that the vessel can 
used as a cruiser in time of war. 

The officers’ quarters are ious and well ventilated. They 
are situated in the iron deck-houses on the spar deck. The state- 
rooms are lighted by ground glass side-lights. The crew will find 
accommodations of an excellent character, and their quarters are 
fitted with many conveniences that are unknown on the ordinary 
type of freight steamer. This is a matter in which Mr. Hutchin- 
son, the president of the Mo Line, takes an especial interest. 

The engines are of the direct-acting, inverted, surface-con- 
densing, triple-expansion =_ The cylinders are 32in., 52in., 
and 84in. in diameter, by 54in. stroke. The valves are all of the 

iston type on the front of the ine and close to the cylinders. 
There is one valve only on the high-pressure and intermediate 
cylinders and two upon the low-pressure. They are driven by the 
See-Marshall valve gear. 

The crank shaft is in two lengths, with pins and main bearings 
16in. diameter. Steam will be supplied by three double-ended 
cylindrical boilers, having three corrugated furnaces at each end. 

ey all lead into a common busti hamb The worki 
pressure is 170]b. per square inch, The boilers are fired fore an 
aft from two fire-rooms. A notable improvement in the construc- 
tion of the fire-room was introduced by Mr. Horace See, the naval 
architect and marine engineer. Where the lower tier of furnaces 
is placed there is usually in American shipsasquare depression in the 
floor, into which coal, ashes, or water falling accidentally are very 
hard to get out. The fire-room floor of the El Norte is so constructed 
that, while the furnaces are readily accessible, there is no abrupt 
gw in the floor level. 

he space over the fire-rooms is unobstructed, and the bulkheads 
at the extremities run clear to the top of the deck-house. The 
result of this style of construction, as was found in El Sol, a vessel 
of a similar type built about a year ago, is that the fire-rooms are 
thoroughly ventilated. The hot air rises through the centre of 
the clearway, and is displaced by the cooler atmosphere which 
pours down the sides. This is an improvement that will be greatly 
appreciated by engineers and stokers, who know what it is to be in 
a hot and badly-ventilated fire-room. The firemen usually manage 
to stand the heat of the furnaces so long as there is a free circula- 
tion of air, but often succumb when the ventilation is bad. The 
engines and boilers were designed by Mr. Horace See, the super- 
intending engineer for the Morgan Line steamships, The ship, 
boilers, and engines have been built by the Newport News Ship- 
building and Dry Dock Company. 











LAUNCHES AND TRIAL TRIPS. 


On Saturday atternoon, the 25th inst., Messrs. Craig, Taylor 
and Co., launched from their Thornaby shipbuilding yard, 
Stockton-on-Tees, a handsomely modelled steel screw steamer of 


On Saturday, the 25th inst., there was launched from the yard 
of the Tyne Iron Shipbuilding Company, of Willington Quay-on- 
Tyne, a steel screw steamer built to the order of Messrs. Graham, 
Anderson, and Co., of Carlisle, and of the following dimensions, 
viz.:—Length, 315ft.; breadth, 40ft. 6in.; depth 23ft. 7in, 
moulded, and to class 100 A 1 at Lloyd’s on the partial awnin, 
decked rule. This vessel has water ballast fitted right fore and 
aft on the cellular system, and is also fitted with all modern 
so. wen wn for the rapid loading and discharging of cargo, 
including four double cylindered steam winches, direct-acting steam 
windlass, large donkey boiler, steam steering eer and screw gear 
aft. The engines, which are to be supplied by Messrs. The Wallsend 
Slipway and Engineering Company, are of the triple-expansion 
type, having cylinders 23in., 38in., and 6lin., by 45in. stroke, and 
working at a pressure of 160lb. On leaving the ways the vessel 
was named the Leander by Miss Anderson of Weatherall. 

On Thursday, June 23rd, Messrs. Furness, Withy, and Co, 
launched from their yard at Hartlepool a large screw steamer, 
built to the order of dam. Burdick and Cook, London. She isa 
fine type of a modern cargo boat, measuring over 280ft. in length, 
and built throughout of iron, with a large measurement and dead- 
weight capacity, and built to the hig est class at Lloyd’s. The 
vessel has a long raised quarter-deck, short poop, long bridge- 
house, and a topgallant forecastle. The holds are fitted with iron 
grain divisions, and all decks, deck erections, skylights, bulwarks, 
bulkheads, &c., are constructed of iron. Cellular bottom fitted all 
fore and aft for water ballast. The greater portion of the plates 
are in 24ft. lengths, making the structure of the ship very strong. 
Four steam winches, one donkey boiler, patent steam steering 
gear amidships, screw gear aft, direct steam patent windlass, 
stockless anchors, hauling into hawse pipes, and other modern 
appliances are fitted for the handy working of the vessel. The 
saloon and cabin, providing accommodation for the captain, Xc., is 

d finished in polished hardwood, with upwards of 
thirty-six hand-painted panels, executed in an effective style by 
the staff of ladies employed by the firm. The steamer will be 
rigged as a two-masted fore-and-aft schooner, and has been con- 
structed under the personal supervision of Mr, J. Cook. She will 
be fitted with triple-expansion engines by Messrs. Blair and Co., 
Stockton-on-Tees. On leaving the ways she was named Marie 
by Madame Arthur Letellier. 

On Monday, Sir Raylton Dixon and Co, launched from their 
No. 2 dockyard two iron steam trawlers, which have been specially 
built for the North Sea fishing trade. Every modern improvement 
has been embodied in their construction and outfit, The principal 
dimensions wee between perpendiculars, 101ft.; beam, 
20ft. 5in.; depth moulded, 11ft. 8in.; and they will be fitted with 
engines 1l4in., 18in., and 29in. by 2lin. stroke, with good boiler 
power. 

On Tuesday a further addition was made to the fleet of the 
White Star Line by the launch of the large cargo steamer Bovic at 
the shipbuilding yard of Messrs. Harland and Wolff, Belfast. The 
Bovic—says the Times—is in every respect a sister ship to the 
Naronic, which was launched last month at the same yard. She 
will have two sets of triple-expansion engines driving twin screws, 
and a length of 470ft., breadth 53ft., depth of hold 35°6ft., and a 

oss registered tonnage of about 6000 will make ber and the 

aronic the largest freight steamers afloat. These are the first 
two steamers that have been built in accordance with the recom- 
mendations of the committee appointed by the President of the 
Board of Trade in 1890 to ome and report upon the spacing 
and construction of water-tight bulkheads in merchant steamers. 
The Bovic will be fitted to carry about 1050 cattle on her upper 
main decks, and she will also have very special accommodation for 
horses amidships, On leaving her builders’ hands the Bovic will, 
with the Naronic, which is now rapidly approaching completion, 
take her place in the freight service of the White Star Line between 
Liverpool and New York. These two steamers, combined with the 
Nomadic, Tauric, Cufic, and Runic, will then begin a lar 
weekly sailing from Liverpool every Friday and from New York 
every Tuesday. 

Messrs. Fleming and Fe 








son, shipbuilders and engineers, 
Paisley, launched on Monday the self-propelling and twin- 
screw dredger Cairndhu, built to the order of the Clyde trustees, 
to be used in the further ay and improvement of the river 
Clyde. Her dimensions are t. long, by 34ft. broad, by 15ft. 
6in. depth. Her chain of buckets consists of 47, each bucket 
having a cubic capacity of 22ft. She is to dredge to a depth of 
40ft. below water, and will be capable of raising £000 tons an hour 
of ordinary material. She is fitted by the builders with their 

tent independent traversing gear for travelling the bucket 
adder in advance of the hull, and so enabling the dredger to cut 
her own flotation. The main engines are compound surface- 
condensing, and capable of indicating 800-horse power, steam 
being supplied by two large horizontal multitubular boilers. To 
permit of machine being ne | and quickly handled, there are 
six sets of auxiliary engines, all independent of main engines, so 
that manipulation of machine is well under control. The steel for 
gearing and buckets is of the highest ~. The gearing is 
fitted for two speeds, so as to suit the kind of material the machine 
may be dredging. 








H.M.S. St. Gzorce.—The ship is of the same class as H.M.S. 
Endymion, launched last year from Messrs, Earle’s yard. She is a 
first-class protected cruiser, but being sheathed she is of greater 
displacement—7700 tons against 7350 tons—and has slightly more 
beam. The dimensions of the St. Geo are:—Length between 
perpendiculars, 360ft. ; breadth, extreme, 60ft. 8in. ; draught of water, 
24ft. 9in. She will be propelled by twin-screw engines of 12,000 
indicated horse-power, supplied by four very large double-ended 
main boilers and one auxiliary ditto, and is expected to attain a 
speed of 20 knots. In the machinery space the cylinders are pro- 
tected by glacis armour, 6in. thick—compound—fitted between the 
protective and main decks over the extent of the engine-room. A 
protective deck, 2hin. thick, extends over the greater portion of 
the length, tapering to 2in. at ends, and on the slope of tee deck 
the maximum thickness is 5in. The conning tower is of 12in. 
compound armour, with armoured communication tubes 7in. thick. 
Between the protective and main decke ready-use magazines of 
3in, steel are fitted for supplying the casemate guns and 6in. guns 
on the upper deck. The double bottom in the hinery space is 
divided into twenty-seven water-tight es pe but the double 
bottom is virtually extended nearly throughout the length of the ship 
by means of the flats to magazines, &c. er armament consists of : 

o 9°2in, breech-loading guns on centre pivot mountings, fitted 
on upper deck and protected by shields ; six 6in. quick-firing guns 
on centre pivot mountings, fitted on upper deck and pro by 
shields 3in. thick; four 6in, quick-firing guns on centre pivot 
mountings, fitted in casemates on main deck, and protected by 6in. 
compound armour in the front, and 2in. steel plating at rear ; 
twelve 6-pounder quick-firing guns, distributed as follows :— 
Two on forward-deck shelter ; two on after-deck shelter ; four on 
upper-deck ; two on main deck, forward ; two on main deck, aft. ; 








the greeter y | dimensions :-—312ft. by 40ft. by 22ft. depth Ided 
The vessel has been built with a partial awning deck, and raised 
fore deck forward. She is on the web frame principle, and has 


five 3 der quick-firing guns ; seven 0°45 5-barrel Nordenfelts. 
Torpedo tubes, above water broadside, two in number; below 
water broadside, two in number; eighteen 18in. Whitehead 
torpedoes. The order for the St. George was placed with Earle’s 





double bottom for water ballast all fore and aft, and in peaks for 
about 680 tons. She will be fitted with four steam winches and 
steam steering gear, direct steam windlass, screw aft, and all 
modern improvements so as to admit of rapid loading and dis- 
charging. The engines, on the triple-e ion three crank 
system, are being constructed by the North-Eastern Marine 
| a nell Company, Sunderland, and are of the following sizes :— 
22in., 35in., 57in., by 30in. stroke; two steel boilers 160 lb. 

ressure. The vessel has been built to the order of Messrs. Neill, 

‘opping and Co., Great St. Helens, Londcn, and under the 
superintendence of Captain John §, Naile. As she left the 
ways she was named the Ardrishaig by Miss Janet E. Naile, 





daughter of Captain Naile, who will take command of the vessel. 





pany, in December, 1889, and had it not n for strikes of 
workmen and other unforeseen impediments, she would have been 
launched some little time since, but the fact that she has remained 
on the stocks does not signify that the work is only just sufficiently 
advanced for floating her ; as a matter of fact, the internal work is 
much further advanced than was the Endymion’s at launching, and 
her machinery is finished and erected in the shop ready for going 
into place. She will, after floating, be towed into the Alexandra 
Dock, and berthed under the big crane there for the purpose o 
placing the engines and boilers on board. This ship was launche 
on the 23rd June, by Lady George Hamilton, in the presence of 
large and distinguished gathering. 
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LOCOMOTIVE ENGINES IN NEW SOUTH WALES. 


Many of our readers are no doubt aware that the 
management or mismanagement of railways in New 
South Wales has for years been a burning question. 
Finally, an Act was passed by the Colonial Parliament 
appointing Commissioners to manage the railways. One 
of the first acts of the Commissioners was to purchase a 
number of engines from the Baldwin Locomotive Works. 
But before this was done an energetic attempt was made 
to get the engines needed built in the Colony. This 
attempt failed. A determined and acrimonious attack has 
been made on the Commissioners by various Sydney 
newspapers, and the breakage of axles in the American 
engines, and delays due to hot boxes, lent weight to the 
attack. At last things came to such a pass that a Royal 
Commission was appointed to inquire into all the cir- 
cumstances connected with the ordering of the Baldwin 
engines, very grave charges having been brought against 
certain of the Railway Commissioners. These charges 
possess no scientific interest, however, and we shall not 
further refer to them. Our.concern is, of course, 
only with the engines, and with them alone. The 
Sydney Morning Herald of May 19th has just reached 
us, and in it we have the full text of Mr. Eddy, 
the chief Railway Commissioner’s statement, put in on 
oath on the 18th of May. This document is very long, 
but it contains a great deal of interesting information, 
and we reproduce it in a slightly condensed form; we 
have only eliminated matter which possesses no interest 
outside the Colony. After afew preliminary remarks, 
Mr. Eddy said :— 

The New South Wales railways are most exceptional in their 
character, having been constructed with an enormous proportion of 
steep gradients, the worst grades being on the trunk lines, and so 
situated that the whole volume of traffic has to pass over them. 
The only way—now that the traffic is increasing so rapidly—to 
stave off a great amount of duplication work, is to introduce more 
powerful engines, and so, by taking much longer trains at a better 
uniform , to enable the bulk of the singles lines to carry 
satisfactorily, for some time to come, the traffic, which could not 
otherwise be carried with the old class of motive power and system 
of short trains without grave delays and inconveniences. When the 
duplication works in hand are completed we shall only have 150 
oflea of double line in existence, of which 84 miles are quadrupled ; 
whereas in the sister colony of Victoria, with its far easier grades, 
297 miles of double line exist. The difficulties surrounding the 
working of the New South Wales railways, having more than 2000 
miles of single line and exceptionally sharp curves—the steepest 
grades being also on the main lines within a short distance of 
Sydney—will be readily understood when I state that there are 
629 miles of grades, varying from 1 in 30 to 1 in 75, in the following 
proportions :— 





As improv'd 











| As 
Gradient. originally Total. bydev'tion Total. 

construct 'd, since 1888. 

| m. ch, m. ch. m. ch. m. ch 
1 in 80 to 1 in 33 25 20 _ 24 54 _— 
1 in 34 to 1 in 40 165 25 190 45 165 25 189 79 
lin 41 to 1 in 50 188 60 874 25 188 9 3738 8 
lin 51 to 1 in 60 112 12 486 37 109 6 482 14 
lin 61 to 1 in 75 144 59 631 16 146 60 628 74 

Totals 631 16 628 74 


The Western line, for instance, is a more difficult line to work than 
any of the Alpine railways, the ruling grade, radius of curves, and 
frequent loss of elevation, which has to be regained, being all 
against the railways of thisColony. The table which I place before 
you illustrates clearly the relative positions of the various lines in 
question. 





locomotive builders in the States, and their engines are to be found 
in all parts of the world. It may be interesting to state that the 
number of engines built Wy the Baldwin Company is equal to three- 
fourths of the whole of the locomotives running on the railways of 
Great Britain, The actual performancesof the two classes of Baldwin 
engines have been yawns and the only defects have been in 
the axles and small details, which have been put right at the cost 
of the makers, The passenger and goods engines have already run 
over 450,000 miles, and the average failures are less than other 
engines of somewhat similar type. The returns which have been 
already supplied to the Commission show, I think, that the ordinary 
running repairs are very moderate when the heavy work the 
engines are doing is considered. Previously to giving the present 
order the Government bad very satisfactory proof of the class of 
work turned out by the Baldwin Company, that firm having sup- 
plied thirty-three locomotives for the New South Wales railways 
and ninety-one motors for our tramways. It was therefore no new 
experiment or departure on our part to obtain supplies from that 
firm ; and as one of the leading partners in the firm had some 
years ago spent a considerable time in the Colony, they were 
in an exceptional position to understand our requirements, 
which were most urgent. Doubtless the average amount of fuel 
burned per train mile is less on English than on American 
lines, yet if the computation were per ton of train hauled 
per mile, it would be found that the consumption is less 
on American than it is on English lines, without taking into 
consideration the difference in the grades and curves. In my 
opinion, there are many features in American locomotives which 
might with advantage be adopted by English engineers. With 
our heavy grades and curves and growing traffic on single lines a 
new departure in locomotive power was absolutely necessary, and 
the results which are beginning to be accomplished clearly demon- 
strate the wisdom of the action of the Commissioners, the 
earnings per train mile for the quarter ending 3lst March last 
showing at the rate of 7s. 53d., as against 6s, 6d. for the same 
quarter of 1890—this is upon a total mileage of over two millions 
of miles in the quarter. That alone will carry conviction to 
anyone who thinks of en management, e amount of 
assisting-engine miles has been largely reduced. 


We may stop here to point out that it is by no means 
so clear to the locomotive interest in this country as it is 
to Mr. Eddy that the necessary engines could not be, or 
rather would not be, supplied by English or Scotch 
builders. A great deal depends on the stipulations as to 
time of delivery, terms of payment, &c., and it is not 
likely that the last word has been heard on this point. 
To resume :— 


I think it will be desirable for me to distinctly describe the 
weight, &c., of the Baldwin engine and tender.* The total weight 
of the engine when empty is about 51 tons 5 cwt. 1 qr.; when 
loaded to its fullest extent with water in the boilers, &c., it weighs 
about 58 tons 7 cwt. This weight is distributed over ten wheels, 
four belonging to the bogie in front of the engine, and the other 
six are coupled driving-wheels, the middle pair being without 
flange, so as to reduce the strain on the permanent way in going 
round curves. The average weight on the three driving axles is 
144 tons, but a weight of about 15 tons 6 ewt. is placed on the 
middle or flangeless pair of wheels ; therefore a weight of about 
7 tons 13 cwt. is the greatest weight on any one wheel in the 
engine when it is fully loaded. The tender, which is mounted on 
two sets of four-wheeled bogies, weighs when empty 13 tons 
12 cwt., and when loaded with its maximum quantity of coal and 
water about 32 tons. It will therefore be seen that the engine as 
arranged is exceedingly flexible, and far less destructive to the 
permanent way, with so many curves of 8, 10, and 12 chains 
radius as we have on our main lines, than engines which have been 
running here for years past. These engines are now daily working 
trains which formerly required two engines to draw them, 
and are also doing the work in a much more satisfactory 
manner. Two engines were employed in working the Western 
mail from Penrith to Wallerawang or Bathurst four out of every 
six nights in the week, and on the remaining nights as far as 
Katoomba. Ar assistant engine had also to be kept in readiness 
at Bathurst to assist the train if necessary as far as Dubbo, the 
throughout distance Penrith to Dubbo being 244 miles. The day 
train Sydney to Orange also had to be assisted three days out of 
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As many as 196 wagons of live stock in addition to the ordinary 
= and passenger traffic have been moved in one day from the 
estern line to Sydney—Homebush. This additional traffic had 
to be worked until these Baldwin engines were brought here in 
short trains of 15 wagons over a length of nearly 500 miles of single 
lines, with grades ruling the load of 1 in 40, 1 in 30 and 33, for | 
nearly 250 miles of the journey; is a great disturbing and difficult 
element to deal with, and any improved method for working the 
traffic in fewer trains is much to be desired. The live stock traffic 
is also growing very largely. As pointed out when the Commis- 
sioners took office, there was such an indefinite variety of types 
of locomotives that they decided, in the interest of econom 
and facility of repair, to adopt as few classes as possible; and, with 
this in view, determined that the new passenger engines should 
be sufficient] werful to work a paying load of live stock 
or goods, and the engines placed upon the lines—Baldwin and 
English—effect this object. The failure of the various negotia- 
tions for the supply of engines to be built in the Colony, and 





consequent great loss of time, the rapid increase of traffic, the 
worn-out condition of many of the locomotives, and the prospect 
of > cemeny heavy wool season, rendered the immediate 
addition of a new stock absolutely necessary. English locomotive 
builders being very busily engaged, and quently unable to 
supply our wants promptly, the Baldwin works were applied to 
and offered to deliver a large number of most powerful locomotives 
within an unprecedentedly short period, While English locomotives 
are distinguished for the careful design of their details, excellent 
workmanship, and general durability, American engines, while 
tng inferior in these respects, undoubtedly possess great 

uling power and flexibility, and are consequently adapted for 
heavy gradients and sharp curves, and for road beds which are 
not so well constructed as those found in England. The Baldwin 
Company is the largest firm of locomotive builders in the world, 
having built over 12,000 engines, and their output in 1890 was 
946 engines—about four times as many as any English maker. 
Their enormous output is a proof that their work gives satisfaction. 
In fact, in America the Baldwin works enjoy a special reputation 
for the improved a of their engines, which are to be found 
running on nearly all the principal railroads of the United States, 

© Baldwin works also export more locomotives than any other 








foot of incline in 
17 miles. . ee ee ee 1—50 


four between Penrith and Katoomba. By the introduction of the 


Baldwin engines, one engine—excluding a few very exceptional 
cases—has a reserve of power for dealing with the ordinary traffic 
without entailing the ity for attaching an additional engine. 
The 5.50 p.m. train, by which regular passengers return from 
Sydney to the mountains, has been accelerated since the Baldwin 





| engines have been put to work it by 15 minutes between Penrith 
} and Wentworth Falls, and is now running 


unctually ; whereas 
formerly, even when assisted by a mere engine and with 
15 minutes additional time, it was almost always late. The Satur- 
day afternoon special train, Sydney to the Mountains, has also 
been accelera in a similar manner, and is now worked by one 
engine with the same result as regards time-keeping and assistance, 
It should be self-evident that the one engine weighing, with its 
tender when fully loaded, about 90 tons, will do less harm to the 
permanent way than two coupled together, weighing in the 
aggregate 128 tons, 


Mr. Eddy then goes on to argue that the Baldwin 
engines, having more brake-power than those which they 
superseded, were safer, and he cites a recent accident to 
enforce his contention. But the whole argument is very 
weak, because, obviously, it is just as easy to provide 
sufficient brake-power with one type of engine as another, 
and two engines and tenders ought to be as well provided 
in this respect as one, while the whole braked weight 
might be greater with two than with one. We omit the 
report on the accident in question, and go on with Mr. 
Eddy’s own words. 

On the Southern line, in working the Melbourne express, the 
same system of working with two engines was in operation, the 
two engines with their tenders weighing 128 tons, whereas a single 
English ten-wheeled engine weighing about 88 tons works the train 
with ease. The weight of the Southern express and mail without 





* An illustration of one of these e es will be found in our impres- 


ngin 
sion for 25th March, 1892. The cylinders are 2lin. diameter, 24in. stroke ; 
driving wheels 5ft. diameter. 


engine and tender varies from 130 to 192 tons, and may be taken at 
an average of 156 tons. Weight to pass over line: Train, 156 tons ; 
two engines, 128 tons; total, 284 tons. Train, 156 tons; ten- 
wheeled engine, 88 tons ; total, 244 tons—a saving in weight to be 
hauled of 40 tons, and also relieving the permanent way of the same 
amount of wear and tear. In working the Southern express and 
mail trains between Sydney and Junee, nine of the new engines 
will displace seventeen of the lighter machines. Capital outlay :— 
seventeen old four-wheeled engines, coupled, at £2870, £48,790 ; 
nine engines at £3700, £33,300: reduced capital, £15,490. Mileage 
per annum of the two services, with assisting mileage :—Under old 
system, 563,760 miles per annum ; under new system, 345,000 miles 
per annum ; saving per annum, 219,000 miles. The average cost 
of each engine -_ for the whole line amounts to 12:35d. ; 
therefore if the saving of running one of the engines is placed at 
the low estimate of three-fourths of the average cost, viz., a savi 

of 9d. per mile in connection with the mileage saved, there will be 
an annualsaving of £8212 per annum, or £912 perannum each engine, 
The capital outlay for the nine engines at 4 percent. is £1332 per 
annum, or £148 per engine. The investment in each new engine, 
after paying interest on the same, means a net saving of at least 
£764 per annum, and all the advantages described are also gained. 
With regard to the American goods engines, from very carefully 
prepared return made by the out-door superintendent and the chief 
traffic manager, it would appear that during the months of February 
and March fifteen of these engines on the Western line saved 27,000 
train miles, as against working the traffic in absolute full train 
loads by the most powerful of our ordinary goods engines. These 
are two light months of the year, and it is estimated that on the 
whole year’s working a saving of about 222,000 miles will be 
effected. Another great advantage gained is the reduction in risk 
of accident, by having fewer trains on the lines, and the fewer 
delays that will be experienced in passing the traffic along the 
single lines. To illustrate this, it may be mentioned that in 
February, between Penrith and Dubbo, 15,219 wagons were 
moved by 551 trains, worked by the American engines, whereas it 
would have required 796 trains worked by the ordinary engines to 
have moved this number of wagons. It may also be pointed out 
that, looking at the great power developed by these engines, the 
price paid for them is an exceedingly moderate one. Indeed, it 
has vot been suggested in the course of this inquiry that the 
expenditure incurred in their purchase has been in any way ex- 
cessive or extravagant. 


So far, it will be seen that Mr. Eddy’s arguments are 
simply in favour of working a very heavy road with big 
engines. Beyond question this is sound policy, and the 
results ought to be satisfactory, but it has nothing to do 
with the preference given to American over English engines. 
Indeed, as will be obvious, the few heavy English locomo- 
tives which, it seems, the Colony owns are doing their work 
in a perfectly satisfactory way. Mr. Eddy now comes to 
the charges brought against the American engines ; but 
his statement of them in no way does adequate jus- 
tice to the acrimony with which they have been 
put forward by a section of the Sydney press. For 
example, no allusion is made to the assertion that 
the wheels of several of the engines had broken 
spokes. Of course, it must be understood that we do 
not endorse or support these charges in any way. It is 
proper to state, however, that several weeks ago we 
received from Sydney a detailed and categorical state- 
ment of these charges. Before making any use of this, 
we believed that it would be fair to hear what Messrs. 
Burnham, Williams, and Co., the proprietors of the Baldwin 
Locomotive Works, had to say on the subject, and we 
wrote to them and forwarded a copy of the charges. To 
this letter we have received no reply. Mr. Eddy says :— 


I will now deal with the charges seriatim. The first charge is, 
‘‘That, in consequence of the extra width of the Baldwin engines, 
or their great length, the platforms on various parts of our lines 
have had tobe altered.” ‘This is certainly inaccurate. The facts 
of the case are that either various platforms, Xc., had been erected 
since the lines were opened without proper attention having been 
paid to building them to the gauge laid down by the late engineer- 
in-chief—Mr. Whitton—or, in maintaining the roads the rails had 
been moved towards the structures. The grave inconvenience and 
danger arising from this state of things was brought forward pro- 
minently years before the commissioners took office, but the subject 
was not effectually dealt with until the present board took over the 
control. The question, however, was dealt with and decided upon 
before the Baldwin engines were ordered. Had the works been kept 
to the gauge laid down by Mr. Whitton, not one penny would have 
been required to be spent to admit of the running of the engines, 
The diagram placed before the commission of the standard gauge 
for works oat maximum size of rolling stock in existence before 
the Baldwin engines were imported skows this clearly. The 
engines as ordered were within the extreme measurements of 
engines, &c., already upon the lines, but which had been restricted 
by the late administration to certain parts of the lines, because of 
the known defects in gauge. The total cost of making the neces- 
sary alterations to admit of the locomotives and rolling stock of 
the maximum size passing all over the main lines has only amounted 
to about £3200, a very small sum when looking at the great advan- 
tages gained by its expenditure, and whether the Baldwin engines - 
were imported or not, the correction of the gauge was a matter of 
urgent necessity. With regard to the charge :—‘‘ That the safety 
of the draw gear will be in danger if the Baldwin passenger 
engines or the Baldwin consolidation goods engines draw the 
loads that it is stated by the railway authorities they are in- 
tended to draw,” it has already been shown in evidence that 
the draw gear in the engines was lighter than ordered in 
consequence of an error in the Baldwin works, and the 
draw gear was at once changed at the expense of the Baldwin 
firm. It has also been shown that the draw gear on the rolling 
stock is sufficiently strong for all purposes of safety, and that its 
strength was specially considered prior to the ordering of the 
engines in question. The recent unfortunate accident at Tarana 
also established the strength of the draw gear, as it did not break, 
although subjected to the strain of vehicles being off the line, 
With regard to the charge ‘‘that there are engines already in use 
on our railway system that are as powerful as the dwin 
passenger engines, and, therefore, another type of engine has been 
added to our stock, thus increasing the already too many types of 
engines in existence,” there wasnotin use onour railways a passenger 
engine as powerful as the Baldwin, and no one in the service could 
confirm the assertion made. With regard to the types of engines, 
twenty-eight actually distinct types of engines have been already 
reduced to eighteen, even if all the new American and English 
engines are included ; and out of the total stock existing at present, 
of 481 engines standing on the books on capital account, 331 of 
them belong to four types. When this inquiry was commenced we 
thought it desirable to see what the engines could do, so we gave 
directions for both the passenger and goods engines to be tested, 
and they were tested out on the Western line. They hauled exceed- 
ingly heavy loads. The passenger engine was put to draw goods 
wagons, which is a heavier test than drawing passenger carriages. 
On the 1 in 33 grade the engine hauled 168 tons at the rate of 
144 miles an hour. On the 1 in 40 grade, a portion of which is 
1 in 37, the passenger engine went up this bank at 124 miles an 
hour with 195 tons. On the 1 in 50 grade the engine hauled 
254 tons at 14:3 miles per hour. The consolidation goods engine 
up the 1 in 33 grade took 274 tons at 74 miles an hour, 





and on the 1 in 40, part of which is 1 in 37, the engine 
hauled 341 tons at 47 miles per hoar. On in 50 
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rade the engine hauled 433 tons at 9-7 miles per hour. | 
ese are very excellent results. I[ will read the report of 
the engineers: — ‘‘ To the Commissioners of Railways, New 
South Wales. Gentlemen,—In compliance with your request we | 
have made a careful series of experiments with a 10-wheeled 
American engine, No. 447, in order to ascertain accurately the 
performance of the engine when hauling passenger vehicles u 
grades of 1-30 and 1-40. In your letter to the Baldwin Works, 22n 
September, 1890, you stated that you wished the engines to haul | 
regularly a load of 120 tons, exclusive of engine and tender, up a | 
gradient of 1-30, without sharp curvature, and that occasionally | 
you expected that a load of 144 tons should be taken oP. On a 
gradient of 1-40 you stated that the regular load of 152 tons 
should be taken at about 22 miles an hour, and that the engines | 
should be capable of occasionally taking a load of 176 tons. Our 
tests were especially directed to ascertain if the engines were | 
capable of performing the above work. The trains were made up | 
of Pullman sleeping-cars and first-class lavatory carri and in 
all cases wlhal somewhat more than the stipulated loads. We 
succeeded in taking no less than 44 indicator diagrams, which will 
enable us in a few days to present you with a complete report as 
to the indicated horse-power of the engine, with the tractive-power 
and the resistance of the train. eanwhile the data so far 
obtained enable us to say that the load hauled and speeds 
obtained were as follows :— 

Mean speed on 

No. the whole Weight cf train 
'of Gradient length of exclusive of en- 
trip. gradient. gine and tender. 
Miles per hour. 


| 


Remarks. 


| the locomotives are suitable, provided the quality of the material 


| should not be charged to us, as we are certain that the gen | 


wey Ain wre the twenty-four engine-truck axles with others of 
steel. Weoffer toreimburse the Government the cost of replacing the 
forty-eight tender axles. We also offer to pay the reasonable cost 
of the labour involved in effecting the re’ ment. We are of 
the opinion that the original dimensions of the truck and tender 
axles and journal bearings are ample for the fast speed for which 


is good; and the bearings for such engines have been widely 
adopted for similar service with good results. We should have 
much hesitation in i ing the diameter of the bearings with 
such small wheels, owing to the higher rotative friction. It should 
be borne in mind that the smaller truck wheels necessary in engines 
of this type require closer attention to the lubrication than the 
larger wheels used in English locomotives. If, however, large 
bearings are adopted, we urge the desirability of making them 
5}in. rather than 6in. diameter. In view of the above we 
think the cost of new boxes, whether of iron or solid gun-metal, 





of the axles will prove a sufficient remedy. We remark that 
the driving axles were not made by the same party as the 
truck and tender axles. We therefore trust they will upon 
investigation prove satisfactory. There appears to be a clerical 
error in transmitting to our shopmen the dimensions of draw-hooks 
shown by your drawings. We authorise you to debit our account 
the cost of replacing them with stronger hooks. With these 
modifications we trust the engines will nage 4 show the special 
adaptation, which we believe they possess, to the difficult service 
for which they were ordered. That similar engines are doing such | 
work on our American railways is shown by the recent test of our | 
10-wheel locomotives un the Baltimore and Ohio Railroad. Under 
te cover we mail you three copies of the report of these 





Tons cwt. { Length of gradient, 2} 


1 1—40 18°50 179 5 miles. Several curves of 
16 chains radius on first 
2 1—40 20°15 157 «(12 en 
5 1—40 21°09 137. «(112 
3 1—30 18°87 121 14 ({ About 2 miles of 1-30 and 
+ } miles of 1-33. Curva- 
4 | 1-30 16°71 14 «2 ( ture moderate. 


‘We regard the results as extremely satisfactory, and have little 
deubt that had the driver run such a train regularly, he would 
have been able to obtain even better results from the engine on the 
1-40 gradients, which occurring immediately after he left Picton 
with a somewhat dead fire prevented the engine steaming as 
freely as she did on the 1-30 grades. The latter, however, were 
approached by several miles of easy rising gradients, in running 
over which the action of the blast thoroughly ignited the fire, and 
consequently enabled the engine to steam freely and maintain its 
s on the grade. We have the honour to be, yours faithfully, 
(Signed) Hector Kipp, Ros Po.tock.” With regard to the 
charge, ‘‘That the Baldwin passenger engines, and the Baldwin 
consolidation engines are faulty in design, and that certain parts 
—the axles of the bogies and tenders—were dangerous, and grave 
neglect was shown by allowing the engines to run before the parts 
in question were removed,” I submit that not one iota of 
evidence of any weight has been produced to prove that the 
engines are faulty in design ; on the contrary, the witnesses called 
to testify against the engines have nearly all admitted that they 
are well designed and are performing the work expected of them. 
When the charges were promulgated in Parliament, not a defect 
had shown itself in any of the engines ; in fact, only a portion of | 
the noe engines were in steam, and not one of the goods 
engines arrived in the Colony, the first one being put in steam 
on September 30th, whereas the charges were made on August 
20th. Although the attack was made in Parliament on August 
20th, the first failure that occurred was on October 27th—more 
than two months afterwards. With new engines, such small 
matters like axle-boxes running hot and points of that kind cannot 
be looked upon as failures, as all new machinery, whether in steam- 
ships, workshops, or locomotive engines, requires careful attention 
for a time. With regard to the failure of bogie axles, &c., the 
commission has had placed before it a letter from the Baldwin firm, 
which reads as follows:—‘‘ Baldwin Locomotive Works, Burnham, 
Williams, and Co., Philadelphia, February 15th, 1892. Mr. 
H. M‘Lachlan, secretary Government Railways of New South 
Wales, Sydney, New South Wales. Dear Sir,—Your two favours 
of the 27th November and the 7th December were duly received, 
but our reply has been unavoidably delayed. It is with the 
utmost regret that we have learned of the breakages of the engine 
and tender axles of the twelve 10-wheel ger | tives 
which were received last year per ‘Henley.’ The several reports 
sent us have received careful consideration. In contracting for 
these locomotives the commissioners desired to obtain engines 
adapted to unusually heavy service. In order to secure the utmost 
efficiency, and to obtain the best results of American experience, 
they left many of the details of the specification to our judgment. 





| weight of the engine is of far less importance than that of the 


tests, We trust these tests will in a measure justify the wisdom 
of the commissioners in the purchase of these locomotives, and that 
after the defective axles are replaced the performance of the loco- 
motives will be such as to merit their entire approval.—Very truly 
yours,—(Signed)—BurNHAM, WILLIAMS, AND Co.” 

We gather from this letter that the builders were not 
obliged by the terms of their contract to test materials 
employed. Thisis, to say the least of it, a very unusual 
and old-fashioned policy. In the United States common 
puddled bars are known as muck bars, and the difference 
between really good scrap forgings, and forgings made by 
piling puddled bars and working them under a hammer, 
is enormous. We are astonished to learn from Messrs. 
Baldwin's letter that such axles seem to be used in Ameri- 
can locomotive practice. No English engineer would be 
surprised to find that such axles break. It will be seen that 
the very small size of the bogie wheels renders the use of 
thick axles undesirable, for this reason more than usual 
care should have been taken to use a material whose 
excellence was not open to question. Mr. Eddy goes on— 

All the cost of failures due to faulty workmanship has already, 
and without demur, been paid by the Baldwin Company, and we 





still hold a considerable sum of money cg om to the company 
in case any other weakness should develope. e deem it only right | 
to say that we fee] surethe Baldwin Company did not knowinglyallow | 
any defective material to be placed in the engines, and also to | 
acknowledge the readiness with which they and their representa- | 
tives in Sydney did all in their power to rectify defects. 


Mr. Eddy then goes on to deal at some length with the 
strength of the permanent way. But this portion of | 
his statement admits of being much condensed, and we 


| have condensed it accordingly. His contention is that | 


the road is amply strong enough to carry the Baldwin 
engines. Sir John Fowler’s letter, which we give | 
further on, settles, we think, the whole question. Mr. 
Eddy gives the following table to show that his road | 
is not worse than others. 

So far as the ordinary permanent way is concerned, the actual 


distribution of the weight upon the wheels. In the case of the 
engines under consideration the 58 tons which the engine weighs 
when fully loaded are distributed over five pairs of wheels and axles, 
and the weight upon any one axle and pair of wheels is less by 
1 ton 2 cwt. than engines which have been running upon our lines 
for years past, and at a time when the roads were not in so 
satisfactory a condition as they are to-day. I have had prepared 
with a great amount of care a statement showing the weight of 
rail in use in other parts of the world, and the weight of engines 
run upon those rails, together with particulars of the weights 
borne by some of the driving-wheels, and this table will givea 
large amount of valuable and reliable evidence on the subject :— 





——— 


Of course, I assume that the rails are renewed before they aro 
worn and weakened, according to usual good practice, which may 
be said to be applicable to rails of all weights. But, at the same 
time, I should like you to understand quite distinctly, as my 
ane that with your — and certain increase of traffic, and 
the power and weight of engines you are practically compelled to 
use, a rail of 80 1b. per yard is more economical than one of less 
weight, from its pag percentage of wearing weight and its 
greater length of life before renewal. Believe me, yours very 
truly (signed), JoHN FowLer.” The Lancashire and Yorkshire 
Company have running upon their lines no less than 366 
engines, with a weight — a ir of driving wheels of 
from 15 tons 10 ewt. 1 qr. to 17 tons 10 cwt. The Great Western 
of England have engines carrying 15 tons 10 cwt., 15 tons 16 owt,, 
and 16 tons 10 cwt. ona pair of wheels, The Midland Railway Com. 
y carry 17 tons 10 cwt. on a driving axle of an express engine, 
e London and North-Western carry 15 tons 10 cwt. on each of 
the two pairs of driving wheels of Mr. Webb's new description of 
engine, Greater Britain. The Eastern of France, for the purpose 
of avoiding running two engines with their passenger trains, has 
just put to work an engine carrying 32 tons on the two driving 
axles—i.¢., 16 tons on each axle—their general rail being 69 Ib. in 
weight. The chief permanent way engineer has also reported that 
the rail is capable of carrying 10 per cent. more weight with 
safety. This engine is to run at very high speeds, I will not 
detain the commission longer on this subject, as one of our officers 
will give evidence regarding the practice in America in running 
engines with as great a weight as 17 tons to 19 tons on 
one axle, at exceedingly high speeds, upon rails varying in weight 
from 56 1b. to 701b, Some stress has been laid upon the spacing of 
the sleepers upon the N.S.W. —— as compared with those 
upon English and American lines, and the question has been put 
in such a way as to lead the commission to believe that it is the 
prevailing practice in England to /_— the sleepers close together, 
and in New South Wales 3ft. to 3ft. lin. apart, whereas the reverse 
is really the case, In wavy by the sleeper question, however, 
it must be borne in mind that this is not determined solely by 
questions of strength, but by the fact that a sufficient bearing 
area must be obtained for the rail on the sleeper, and the sleeper on 
the ballast, and the class of wood used. ith the soft woods in 
use in Europe and America, it is absolutely y that the 
bearing-surface of the rail and the sleeper should be large enough 
to prevent the rail cutting into the sleepers. In England this is 
guarded against by using cast iron chairs, and in America by 
lacing the sleepers close together. Even then continual trouble 
is experienced, in consequence of the rails and chairs 
cutting into the soft woods, which involves constant atten- 
tion to prevent the road from becoming loose. The very exceptional 
ironbark sleepers we in this country are so hard and durable 
that the fastenings retain their hold exceedingly well for years, 
and the rail cuts but slightly into the timber. The question of 
durability is also very important. The uncertain quality of the 
timber used for sleepers in America renders it necessary for a 
larger number to be used as a matter of precaution. A most 
important point to be considered in connection with permanent way 
is the weight of the road, as compared with that of the rolling 
stock passing over it, as the weight of the road as a whole measures 
its resistance to the blows of the traffic. The following statement 
shows the weight of a mile of permanent way of our three types of 
road, as compared with the standard main line of a leading railway 
company in England :— 
Weight of One Mile of Permanent Way. 
t. 





c q Ib. 
(75\b. D.H. iron rails laid in 271b. cast iron 
| chairs upon ironbark sleepers 9ft. long by 
| 10in. by 5in., 8ft. apartcentre.. .. .. .. 884 7 8 11 
New 7l4lb. T steel rails laid upon ironbark 
| sleepers, 8ft. long, 9in. by 4}in., 2ft. 74in. 
South < and Sf. Gin. comives .. .. «. ss co «of 42 23 23 15 
714 1b. T steel rails laid upon ironbark sleepers 
Wales | vft. long, 10in. by 5in., 2ft 7jin. and 


yy eee ae eee ee eee ee ae | 
801b. T steel rails laid upon ironbark sleepers 
9ft. long, 10in. by 5in., 2ft. Zin. centres .. 871 1 3 #1 


L. and N.W.R.—84lb. bull-headed steel rails 

English | id in 451d. cast iron chairs upon creosoted 
gis Baltic sleepers, 9ft. long, l0in. by 5in., 3ft. 

rf epartocemtres .. .. «. cc oc ec of o SMT 4 

The weight of the standard Baltic timber sleeper in general use 
on the best lines in England, 9ft. long by 10in. by 5in., creosoted, 
is 160 lb., and that of our ironbark sleepers of similar dimensions 
is 252 lb. As regards durability, the life of the ironbark sleeper 
may be taken at fully double that of the former; I fancy a great 
deal more, but I want to be within the mark. In the evidence 
brought in support of the charges, the rails on the New South 
Wales railways bave been spoken of generally as being laid on 
sleepers 3ft. to 3ft. lin. centre to centre ; whereas out of our total 
mileage of 2180 miles, on no less than 1650 miles of the road the 
sleepers are placed 2ft. 7in. to 2ft, 8in. centre to centre on the 





Total weight in working order. 


Weight of steel rail per 
Weights of rails per yard. 








. ard per ton on each 
Maximum y ; 
Railway. = a weight on one wheel. = } 
xle. . 
Engine and - ss Lightest | Heaviest 
Engine. jmier Iron. Steel. call. call. 
Tons cwt. Tons cwt. Tons cwt. Ib. Ib. Ib. | Ib. 
Central uf New Jersey... .. . 55 6 - S$ 14 56 and 65 62, 624, and 70 63 
Baltimoreand Ohio .. .. .. 59 «68 93 «6 15 14 60-80 67 8°5 
New York Central.. .. .. . 57 1 89 6 17 16+ None 65 and 80 74 9°0 
: : - . x saa { 58, 58, 60, 64. 68, | a 
Philadelphia and Rusfing ae 50 «(0 _ 17_—s«Ot None 1 70, 88, and 90 f 66 
C.C.C. and St.Louis .. .. .. 58 18 2 19 15 (6t Mostly steel 67 8's 
_ eS Ne. oe 58 0 92 15 Ot abt _- 56—65 74 87 
: we o 2 S la 56—65 ? we , 
Atchison, Topeka, ant St. Fé . 580 — 15 (Ot (3095 miles) { (4015 miles) f 72 84 
Chesapeake and Ohio... .. . 59 5 — 15 6 -— 56, 62, and 75 7°3 9°8 
Master Mechanics.. .. .. . 50 «8 -- 14 18t _ -- _— — 
L. and N.W.R. vas te Re 52 0 z-3 15 10 — 84 --90 19°8 11°6 
North-Eastern se Se? ee. «len 46 13 86 13 17 15 _- 7 90 _ 
Great Northern .. . ee 45 3 78 11 17 ~O _ 2 _ 9°6 
N.8.W. (10-wheeled Baldwin) .. 58 7 90 «66 15 54 75 71, 75, and 80 9°2 | 10°4 
OEE Be £4 18 97 1 16 2 _ 48 8°5 110 


Eastern of France .. 


The material for the driving, truck, and tender axles was left 
optional, and as, in our opinion, the most satisfactory results are 
usually obtained from axles carefully forged from selected scrap 
iron, we ordered such axles from the manufacturer whose product 
we had been largely using with good results, and whose reputa- 
tion for excellent work is generally ised. No test was pre- 
scribed by us, as it is well-known that no test of scrap axles is 
conclusive. We relied upon their showing clean, uniform, 
well-worked material when turned up in the lathe. Steel axles, 
or axles forged from muck-bars can be tested under a drop 
with reasonable probability of the uniformity of the axles not 
tested, but the fact that a hammered scrap axle withstands such 
test is no guarantee that others of similar manufacture and 
appearance will stand. Not only have we been buying axles in 
this way for many years, but, so far as we know, it is the general 
practice in buying hammered scrap axles, both by railroads and 
manufacturers. These axle forgings did turn up clean, smooth, 4 
and free from flaws, and we sup to be as good as the many 
hundreds which we have received from the same maker without 
one instance of failure coming to our knowledge. We go into the 
matter at this length to assure you that there was no conscious lack 
of diligence exercised by us to supply materials of the best quality, 
which your Government was entitled : to receive from us. e have 





~ As this engine has the wheels and springs without equalisers, it is liable to have a considerably greater weight on the wheels. 
§ The heavier rail has only been used of late years on parts of the line. 


| and the ballast well maintained, there is no objection or danger 


¥*a Runs regularly 70 to 90 miles per hour. 
Runs regularly. Empire State Express, %” 


10°6 Has run 91°7 miles per hour. | ” 


Running fast expresses. 


Authority for weights of 
Remarks. engines. 


R.R. Gazette, Feb. 12, 1892. 
- Nov. 27, 1891. 
Sept. 18, 1891 
fastest train in the world. 
Nov 18 & 27, 1891. 
” Jan. 1, 1892. 
n June 13, 1890 
os Aug. 15, 1890 
R. R. Journal, July, 1890. 
R. R. Gazette, Jan. 8, 1892. 
Engineering, Nov. 18, 1891. 


10°1* Has attained highest speed (86 miles per | R. R. Journal, May, 1890. 


hour) ever attained in England. 


| Runs fastest trains in England last 20 years.) Engineering, May 20, 1890. 


Engineer, March 4, 1892. 








The ordering of the engines in question and the weight to be borne 
by each axle received the most anxious consideration at the hands 
of the Commissioners and their officers, before the order was given ; 
but as a further increase in weight might become advisable in 
future years, I took the opportunity, when I was recently in the 
old country, of discussing the whole question with Sir Benjamin 
Baker and Sir John Fowler, two of the most eminent engineers in 
England. Sir Benjamin Baker unhesitatingly agreed that we could 
with safety carry 16 tons on one axle on a 70 1b, rail, with ironbark 
sleepers 9ft, by 10in. by 5in. placed 3ft. centre tocentre. As SirJohn 
Fowler, Bart., is our consulting engineer, I asked him to place his 
views in writing, which he did in the following terms :—‘‘2, Queen- 
square Place, Queen Anne’s Mansions, Westminster, 8.W., 
October 22nd, 1891. New South Wales weight of rails. Dear 
Mr. Eddy,—The question you put to me yesterday with ref 

to the safety or otherwise of allowing locomotive engines with 
driving wheels having a weight of sixteen tons on a pair to work 
on your 70 1b. rails was an imported one, but I have no hesitation 
in answering it. Provided that the sleepers are of ironbark, 
9ft. long by 10in. wide and 5in. thick, placed at a maximum 
distance of 3ft. centre to centre, and the line level, drainage, 








in the use of such engines for either passenger or goods traffic. 


Average weight on each pair of coupled wheels. 


t 
The Engineer-in-Chief of the Permanent Way reports that 10 per cent. additional weight could be carried on the 69 Jb. rail. 


straight. On the old road, where the sleepers were placed 3ft. 
centre to centre in the straight, the road on curves was strengthened 
by additional sleepers, the rule having been to place the sleepers 
as close as 2ft. 4in. centre to centre in sharp curves of less than 
15 chains radius, and 2ft. 9in. in curves of from 15 to 30 chains 
radius. It has also been represented that only a few miles of steel 
rails heavier than 714 1b. to the yard exist on our lines, whereas 
since the commissioners have been in office no less than 215 miles of 
line have been laid with 75 lb. and 80 lb. steel rails, and an addi- 
tional 55 miles with 714 1b. steel rails. In rd to improving the 
ballasting of the lines, no less than 700,000 tons of ballast have 
been used ; out of that quantity 600,000 tons have been blue metal, 
hard quartz, or slag. In regard to the ordinary repairs to the 

rmanent way, it may be mentioned that for relaying alone there 
209 been paid out of working expenses during the three and a-half 
years the commissioners have been in office, £230,000. During 
the fifteen years preceding the commissioners oem | office, a sum 
of £195,000 was paid for the same purpose, This and other ban gel 
tant work has been done, and the working expenses reduced by 
over 5 per cent. per annum. As p y the whole of the 
Baldwin engines are working on the Western line, it will be well 
to detail the improvements made on the oldest section—Granville 
to Bathurst—a Sitanes of 132 miles, of which 25 miles are double 
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line. During the past three and a-half years no less than 45 miles 
have been relaid, and more than 60 miles completely reballasted 
and lifted, while on the remaining portion a very large amount of 
lifting and slight reballasting has also been done. Before the close 
of the year we expect that the whole of the rails on the Western 
line—Sydney to Bourke—503 miles, will be of steel, varying in 
weight to the yard 7141b., 751b., and 80 1b. 

Mr. Eddy concluded by. stating that he proposed to 
call witnesses to prove his case, and at this stage the 
proceedings were adjourned. Mr. Eddy has no doubt 
made a powerful defence, but it must not be forgotten 
that only one side has been heard by our readers. No 
one, we ourselves least of all, assert that the Baldwin 
engines are not powerful and efficient. They ought to be, 
considering their dimensions. The three questions to be 
decided are :—Is it certain or even probable that they are 
the very best engines that could be got for the pur- 
pose? Is there any reason to think that better engines 
could not have been supplied for less money by English 
firms? And lastly, was sufficient care taken to insure 
that the best materials and workmanship would be put 
into the engines? The decision of the Commissioners 
on these points will be awaited with interest on both 
sides of the Atlantic. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tue closing Midland exchanges of the half-year, in Birmingham 
to-day and in Wolverhampton yesterday, were not characterised 
by as much cheerfulness as when the year opened. 

The retrospect indulged in by some business men was not 
calculated to inspire reassuring feelings. The fact was recalled 
that, when 1892 set in, prospects were somewhat improved com- 

ared with the previous position. The low bank rate, the better 
Bouth American outlook, and the accounts of a possible trade 
revival in the United States—these were circumstances which 
induced yw anticipations, 

Labour disturbances have, however, marked the six months, 
both at home and abroad—in the former case by strikes and lock- 
outs, and in the latter by fi ial and political complications. 
The result has been that the industrial promise of the early days 
of the year bas not been fulfilled, and at the close of the first six 
months Midland business men—like those of most other districts— 
are hardly more forward than when January set in. 

Those who have watched the returns of the railway companies 
during the half-year cannot but have noted the decreasing receipts 
consequent upon the falling off of the goods traffic, and it seems 
probable that, with one or two exceptions, most of the leading 
companies will be declaring a reduction on last year’s dividend of 





iron-ui industries presents a very discouraging prospect, and 
the pn of producers, both of raw and manufactured material, 
becomes one of increasing difficulty. 
The Mancuester Iron Exchange on Tuesday was fairly well 
attended, but there was little or nothing of any moment being put 
through, inquiries for the most part, both in pig and finished iron, 
only of a small hand-to-mouth character, Lancashire makers 
of pig iron still quote on the basis of 44s. 6d. for forge to 45s, 6d. 
for foundry, less 24 per cent., delivered equal to Manchester, but 
their _—_— very small production scarcely influences this market, 
and the business they are doing is practically confined to limited 
transactions with regular customers in the more immediate neigh- 
bourhood of their own works. With regard to district brands, 
although several of the leading makers are still practically out of 
the market, prices, if anything, are not showing quite the firmness 
noticeable recently, and there are low ‘sellers in the market, both 
of Lincolnshire and Derbyshire. 
at about 43s, 6d. and 44s, for forge, to 44s, 6d. and 45s, for 
foundry, less 24, delivered in Manchester, although one or two 
makers would want 6d. to ls. above these figures; Derbyshire 
ranges from about 45s. for forge, up to 47s. 6d. and 48s, 6d. for 
foundry, according to brand, less 24, delivered here. In outside 
brands prices have been irregular, according to the position of 
sellers, but the fluctuation in warrants has had no appreciable 
effect upon this market. With the continued scarcity  y Middles- 
brough iron, quotations for prompt delivery are still firm in some 
cases, at 49s, 10d., net cash, as the minimum, equal to Manchester, 
but for forward delivery there are sellers at quite 1s. 6d. per ton 
under this figure. In Scotch iron merchants continue low sellers, 
and for delivery at the Lancashire ports, Govan could be readily 
bought at 45s., Carnbroe 46s,, Eglinton 47s., and Glengarnock at 
= yk net prompt cash, with makers asking about 6d. above 
ese figures. 
The manufactured iron trade remains in very much the same 
omg as reported for some time past; some of the forges are 
ept fairly well employed, but it is only from hand to mouth, and 
tnere is no weight of work ahead. Prices, if ss tend in the 
favour of buyers, and £5 lbs. to £5 17s. 6d. represent about 
the average prices for Lancashire and North Staffordshire bars, 
delivered in the Manchester district ; with underselling in some 
instances even at these low quotations. Ordinary merchant sheets 
average £7 5s. to £7 7s. 6d., and hoops £6 5s. for random, to 
£6 7s. 6d. for special cut lengths, delivered kere. 
In the steel trade business continues quiet all through, and in 
raw material prices show a further kening tendency, 
at about 58s. 6d., 








foundry hemutites being now readily obtainable 
less 24, and steel billets at £4 12s, 6d. to £4 15s., net cash, 
delivered in the Manchester district. In steel boiler plates there 
is only a limited inquiry, although for specified prompt delivery 
, pom prices are still goetad, local makers asking £7 17s. 6d. to 

8 per ton, equal to Manchester, but ordinary forward contracts 
can be at comparatively low figures. Some of the Scotch 
steel boiler plates are quoted at £7 5s., and £7 7s. 6d. to £7 10s. 
would represent the full average prices upon ordinary business 
See delivery to consumers in the neighbourhood of Man- 
c r. 

In the metal market business continues of a very unsettled 





from } to 4 per cent. 

The influence of the Parliamentary election contests is also felt. 

Anticipations of progress are, however, entertained when the 
difficulties which just now are — the purchasing capabilities 
of some of our foreign customers have been removed. 

Galvanised iron manufacturers quoted yesterday £11 10s. to 
£11 15s, for 24-gauge corrugated sheets, f.o.b. Liverpool in 
bundles, hang | state that they experience a continuance of the 
revival which lately bas taken place in business with the Argen- 
tine, but Brazilian orders are somewhat under the average, Chili 
is better, and a little more is doing with India. The high price of 
spelter is, however, still complained of. 

Marked bars are in fair demand. The basis price remains £8, 
For merchant sorts about £7 is asked, and for common £5 12s, 6d, 
upwards, 

Hoops are quoted £6 12s, 61., with a rather better business of 
late with the United States, 

Plain sheets are in tolerably good demand for working-up pur- 
poses, but galvanising qualities, which are quoted about £6 17s, 6d. 
for singles, £7 to £7 5s, for doubles, and £7 17s. 6d. to £8 for 
trebles, are not in good request, 

Deliveries of crude iron under old contracts are being concluded 
satisfactorily, and inquiries are being received preparatory to 
arranging for fresh supplies, but not much actual new business is 
just yet forthcoming. 

Staffordshire all-mine hot blast pigs are quoted 62s. 6d.; part- 
mines, 44s, to 45s.; and cinder sorts 37s. 6d. For Lincolns 47s, is 
asked, for Derbyshires 43s, 6d. to 44s, 6d., and for Northamptons 
- > to 45s. 6d. Good West Coast hematites delivered are about 

s. 6d. 

Among the heavy industries, a considerable amount of work is 
under execution by the ironfounders, and the engineers are 
regularly employed. A good weight of iron hurdles and fencing 
of various kinds is being produced, and the light ironfounders 
report a steady influx of orders, which find fairly constant work 
for the employés, 

In the wrought iron tube branch there is considerable depres- 
sion, and most of the works devoted to this industry are at little 
more than half production. German competition in this branch 
is very active. 

Seamless steel tube makers have had an excellent season so far, 
but business is now slackening, as the wants of the cycle manufac- 
turers are becoming satisfied, 

The numerous builders’ strikes in different parts of the country 
continue to interfere with the demand for tools and constructive 
fittings ; but the railway companies are doing fairly well, and there 
is a considerable amount of work under execution still for the 
Admiralty and the War-office. 

Local merchants and manufacturers are much concerned at the 
progress of the United States scheme for obtaining preferential 
terms in various neutral markets by means of reciprocity treaties. 
At a meeting of the local Chamber of Commerce recently, atten- 
tion was called to the treaty newly concluded between Spain and 
the United States, in virtue of which the latter country obtains free 
entry into the Spanish West Indian colonies for manufactured 
} roducts which have hitherto been obtained from this country. 
Strong representations on the subject have been made to the 
British Foreign-office, but the Birmingham Chamber are not 
prepared to advocate a policy of retaliation, as recommended by 
tie Tariff Committee, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.— Business continues to drag on in a very unsatisfac- 
tory fashion, with buying restricted to the smallest possible quan- 
tities for immediate requirements. Although makers and manu- 
facturers of pig and finished iron are already for the most 
working at an actual loss, there is a very general belief that prices 
will have to be lower, and merchants in scme instances are certainly 
acting up to this belief by the eagerness they show to sell forward 
at considerably under current quoted rates. Makers’ prices for 
prompt delivery still show firmness, as some brands of pig iron 
continue very scarce, but there is so little doing that prices are 
scarcely tested, and even for practically immediate delivery there 
is a of iron to be bought through second hands at under 
makers’ quotations, Whether prices will give way to any material 
extent, of course, remains to be seen. In some degree the mere 


question of cost would seem to preclude the ibility of makers 


ter, owing to the fluctuations in the raw material, but list 
rates for manufactured goods remained unchanged. 

No material change can be reported with ee to the 
engineering industries ; it is only in a few exceptional cases where 
a fair weight of new special work is coming forward, the reports 
generally being still to the effect that there is a decided tapering 
off all through. Many of the local engineering works are but 
very indifferently supplied with orders, and in not a few cases 
they are already extremely slack. There has been a good deal of 
talk recently in the district about the necessity of reducing wages, 
but so far no definite movement in this direction has been actually 
set on foot, although it is — probable that the question will 
further on be brought forward for serious consideration. 

Messrs. John Wild and Co., of Oldham, are introducing a new 
proeess for forging and rolling steel balls for ball bearings, that 
are now being so largely adapted in connection with various 
descriptions of machine tools ; by the new process they are practi- 
cally hammered balls, and it is claimed that the process is a very 
great improvement upon existing methods of manufacture. Not 
only will the production be very largely increased, with a less 
amount of labour, but an important feature is that the waste of 
material that is at present involved in the manufacture of steel 
balls will be altogether avoided, there being, in fact, no waste 
of material whatever by the process which Messrs, Wild and Co, 
are introducing. 

Only a very quiet demand is reported for all descriptions of round 
= inferior qualities for — Ceo and general — 

acturing purposes, especially, bei! ifficult to move, owing to the 
depressed condition of sae | of the coal-using retard With 
the present restricted output, collieries not working more than 
four to five days per week, there is no large accumulation of stocks, 
and prices for the most part are being fairly well maintained, but 
in common round coals surplus quantities are being pushed for 
sale at under nominal list rates, and for shipment, especially, very 
low prices have been taken. At the pit mouth best coals average 
12s,, seconds, 10s. to 10s. 6d., common house-fire coals, 6d. to 
9s., and steam and forge coals, 7s. 6d. to 8s. per ton. For 
shipment, common steam coals have been offered at as low as 


better qualities about 6d. above these figures is still being quoted. 


scarcity of supplies there is a decided hardening tendency in 
prices, advances of 3d. to 6d. per ton being 
instances. At the git mouth common qualities o 
now quoted under 3s. 6d. to 4s,, medium sorts ave 
better qualities fetching 5s. 6d., and ordinary 
burgy average about 6s, 6d. per ton. 

Gas coal contracts are being settled only very slowly, and York- 


any business that is to be secured, 
tenders sent in at prices which do not leave more than 8s, 


about 9d. to 1s, under last year’s price. As regards Lan 
about 3d. per ton have so far been obtained upon last year’s prices, 


and at the pit mouth 10s, 


quotation for good Lancashire screened coal. 


ast year, 


orth-Western Railway Company. 
Barrow,—With a 


number of furnaces en 
iron, 


in 


thirty-four furnaces in active blast, as com 


makers, who have re-commenced 


supplies of iron. Makers are busy in the — of old orders, 


of the strike are not large. 


at 49s, per ton net cash, while makers are askin 





coming down lower, but the depressed condition of most of the 





ton for mixed numbers of Bessemer iron net f.o.b. The stores of 


Lincolnshire iron could be bought | eac! 


8s. 6d. to 8s. 9d., delivered at the ports on the Mersey, but for 
Engine classes of fuel continue in brisk demand, and with rather a 


uoted in some 
slack are not 
4s, 6d., with 
escriptions of 


shire colliery proprietors are now competing here very keenly for 
I hear of quotations for 
r ton 
at the pit mouth for good screened Yorkshire gas coal, which is 
cashire 
gas coal, it is very exceptional where concessions of more than 


per ton represents about the average 
One or two 
contracts for moderate quantities of locomotive fuel have been 
— recently at prices about 3d. to 6d. per ton under those of 

which is a substantial improvement upon the prices 
—— for contracts a short time back placed with the London 
an 


od supply of whe from the East Coast, 
smelters of iron in this district have very materially increased the 
the production of hematite pig 
At Barrow the whole of the twelve furnaces that were 
blowing before the strike are now again actively employed, and 
in Furness and West Cumberland there are now a matter of 
with forty prior 
to the Durham difficulty. As the production has increased and 


ee but buyers on home 
account generally and Continental account are not in want of 


and are not, in some ae to do business for prompt 
delivery, and at the same time buyers do not show any inclina- 
tion to place for future delivery, and the sales since the finish 


Hematite warrants have decreased in value, and are now quoted 
50s. to 51s. per 





warrants are still being cleared, and this week the returns show a 
decline to the extent of 3113 tons, which leaves 45,215 tons still 
held, or a decrease of 98,872 tons on the year. 

The steel trade is much more active. At Barrow nearly the 
whole of the mills have been re-started, some three months work 
being held, There is, however, not very much new business 
offering, and the orders being placed are not large. Rails are 
sow 4 quiet, and are at £4 4s, £5 15s., and £6, for heavy, light, 
and colliery sections respectively. The inquiry for steel ship- 
building material keeps fair, but is confined to local and Belfast 
buyers chiefly, Prices are steady at £6 2s, 6d. for plates; £5 15s. 
for angles; and £6 12s, 6d. for boiler-plates. There is next to 
nothing doing in the other descriptions and sections that are 
manufactured here, and prices are as follows:—Hoops, £7; tin- 
plate bars, £4 5s.; blooms £4 1s, 3d. to £5 1s, 3d.; wire rods, 
£6 12s, 6d. to £6 15s.; and slabs and billets at £4 5s. to £4 10s, 


h. 
Shipbuilders are busy and are in negotiation for some new orders, 
which will, it is expected, be placed soon, Engineers have plenty 
of work in hand. 
Iron ore is in fair demand at 9s. per ton, net at mines, 
East Coast coke is at 22s. per ton, delivered here, 
The shipments for the week represent 9262 tons, as against 
23,333 in the same week of last year—a decrease of 14,071 tons. 
The exports to date represent 341,207 tons, as against 498,279 tons 
last year—a failing off of 157,072 tons, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
A QUIET period is now looked for in the coal trade. The weather 
continues sultry, though variable, the General Election is in full 
swing, and the Durham men are back to work. All these causes 
contribute towards diminished busi in h hold fuel. A 
much lighter tonnage is being sent to London, and less is called 
for by other markets, A fall in prices is absolutely certain, 
although the reduction may be retarded by the smallness of stocks. 
These are generally lower than they have been for years. Prices 
of Silkstones are now at 11s. to 12s. per ton; Barnsley house, 10s, 
to 10s. 6d. per ton; other qualities, 8s. 6d. to 8s. 9d. per ton. 
Steam coal is now at its briskest stage, the tonnage taken by Hull 
and the other great Humber ports being quite as heavy as in 1891, 
the five days’ week making no appreciable difference in the 
output. The value of this class of coal ranges from 9s. to 9s. 6d. 
per ton. is doing in gas coa)], and somewhat lower prices are 
accepted. Manufacturing fuel, for which there is a fair request, 
—— at 5s. to 6s.aton. Small coal and smudge are also fairly 
sold, 
A fair demand is maintained for coke, the ovens being well 
employed. Some of the makers of Durham coke report a 
reluctance to renew contracts. Business, they say, is returning to 
the North very slowly, and some of it has been drifted, probably 
permanently, to other quarters. South Yorkshire coke, in its 
finest qualities, was undoubtedly in greater demand through the 
Durham strike. How gravely the stoppage in the North affected 
railway interests is brought out by the diminished traffic returns 
of the North-Eastern Railway Company, which show a large falling 
off on the average. 
There is not much to complain of in the amount of business done 
in the iron and steel trades. The majority of the furnaces having 
now got into blast, supplies of hematite irons are more easily 
obtainable, quotations remaining as before. There will be no 
change now until the general election is over, and the quarterly 
ironmasters’ meetings have been held. A very good business is 
being done in steel, particularly in the case of firms who are well 
in with leading manufacturers of machinery and general agricultural 
specialities. A considerable pressure is reported from these 
establishments. For lower grades of steel there is excessive com- 
petition, and the orders on the market are rather under what was 
anticipated. A better business has been done of late in crucible 
steel for the United States. 
The engineers in this district are watching with interest the 
movement for reductions of wages in the North. It is reported 
that the engineers of Northumberland, Durham, &c., are asked to 
concede from 5 to 10 percent. If this movement succeeds, it will 
no doubt extend to the Sheffield and South Yorkshire district, 
where some 18,000 men would be affected. 

Depression generally § mig in the lighter industries. Our 
leading cutlery house—Messrs, Joseph Rodgers and Sons, Norfolk- 
street—have requested the men in the pen and pocket department 
to concede a reduction in wages. At the beginning of last year a 
similar proposal was made. This was stubbornly opposed by the men, 
and the firm, refusing to stock at the existing rate of wages, gave 
out no work except for actual orders. Since that time trade has 
still further attenuated, particularly in India, China, and some of 
the Colonial markets, The Indian market has perhaps suffered 
most severely through the competition of German houses shut out 
of the United States by the McKinley Tariff. In the silver and 
— establishments there is a corresponding stinting of work. 

is also reported in the file trade. One or two houses are 
better off, the new work placed with them being mostly for hand- 
cut files. 

The Hon. G. R. Dibbs, Prime Minister of New South Wales, 
visited the.Cyclops Works—Messrs. Charles Cammell and Co,— 
on Tuesday. The Premier and pw were conducted over the 
establishment by Mr. Alexander Wilson, J.P., the ey | 
director. The visitors were keenly interested in the rolling an 
casting of a ee armour plate, on the principle patented 
by Mr. Wilson. It weighed about 50 tons, and is intended for 
the barbette of H.M.S. Royal Oak. The operations of steel 
manufacture by the Bessemer process, file cutting, and other 
departments of work. were also witnessed. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


W2at with electioneering, the rapid rise in prices of Middles- 
brough warrants, and the — of iron, business has been very 
limited this week, though it might have been larger if the sellers 
had not held back so much. The fact is that holders of Middles- 
brough warrants now have a better opportunity than has come for 
years of securing higher prices, and they are not bp mares | to 
avail themselves of it. There has sprung up a strong demand for 
Cleveland pig iron warrants, for it appears that a number of 
Glasgow “bears” sold them forward pretty heavily some time ago, 
and delayed covering, as they and all other people believed that 
prices would fall when the Durham strike terminated and opera- 
tions were resumed at the furnaces. It seemed to be good policy 
for buyers to wait, but it has not yet proved to be so, because 
prices have advanced instead of the opposite, and now when 
it has become necessary to deliver the warrants sold—and 
heavy quantities are due for delivery to-day and Monday— 
they are not to be obtained, though as much as 45s. per ton 
was offered on Tuesday, a price 4s, above that which 


part | the demand of buyers who had long-standing orders satisfied, | ruled last week, and there were no sellers to be found either on 
there is a somewhat quieter tone noticeable. e general demand Tuesday or Wednesday. The ‘‘ bears” are thus in an unenviable 
is not by any means good, and is chiefly confined to local steel 


position, and holders of warrants have thus the eee hand. They 
are better able to insist upon higher prices than they have been for 
long enough, for there are less than 40,000 tons in the public 
warrant stores, and this is in the possession of a very few firms 
only—indeed, one firm holds the greater part. Thus sellers of 
Middlesbrough warrants can now act with something like 
unanimity, which they could not do when the scrip was held in 
many hands, a few thousand tons here and a few thousand there. 
The position of sellers is also strengthened, because maker's 
iron does not compete, seeing that the producers hold no 





stock of No, 8—which is the quality that is required for 








22 


THE ENGINEER. 





Juty 1, 1892. 





= 








storing purposes—and they are making very little, while that 
little does not come on to the mere | because it has to be 
delivered to consumers in satisfaction of contracts which were 
entered into before the Durham strike. The bears would readily 
purchase No. 3 Cleveland pigs if they could get it, simply in order 
to convert it into warrants and so relieve themselves from the diffi- 
culty under which they are now labouring, but they cannot secure 
the iron, and so the warrant holders are the masters of the situa- 
tion for the present. The “squeeze” has been altogether in 
Middlesbrough iron, for there has been no movement either in 
Scotch or hematite, and it arises altogether from speculative 
operations. Unfortunately for the makers, they are not deriving 
any benefit from the higher prices, as they have to deliver the iron 
they produce to consumers, who are paying 5s. or 6s. per ton 
below the rates now ruling. The demand is an altogether prompt 
one, and when makers have any iron available for sale it is pro- 
bable that they will have to accept considerably less than is now 
being —_ indeed nearly 3s, less is offered for deliveries July- 


September. 

Middlesbrough warrants, which last week could at one time be 
got for 41s., went up to 42s. 6d. on Tuesday, and sellers refused to 
et any more go, even though they were offered 45s. forthem. It 
has been a remarkable feature of this week’s market that small 
lots of pig iron have been cheaper than larger parcels. The buyers 
wanted the iron to put into the public warrant stores, and lots of 
under a hundred tons were of no use for this purpose, so that so 
much would not be given for them. Thus only 41s. could be 
obtained for lots of, say, fifty tons each, but for parcels of a few 
hundred tons 41s. 6d. to be paid, and that had also to be paid 
for iron for shipment. For delivery over the third quarter of the 
year 39s. 3d. would have been accepted—a circumstance showing 
that the opinion is that prices will become more favourable to 
buyers. No. 4 foundry pigs are still in small production, but the 
demand for them also is very slack, as Scotland, which is the chief 
consumer of this quality of iron, has almost ceased to take it 
from Cleveland because it is too dear, and suitable iron at a con- 
siderably lower price can be had from the Scotch furnaces. Very 
little Cleveland iron now goes to Scotland ; up to Tuesday night the 
quantity for June only reached 5090 tons, as com with 
34,535 tons in June, 1891, to the 28th, and the quantity is not half 
of what it was even in May. No. 4 forge can now be got at 39s, 
for prompt delivery, and 6d. less for forward. Pig iron shipments 
for June have been about the poorest on el, not much over 
30,000 tons ; whereas if trade had been good, they should have 
been nearly thrice that quantity. Local hematite is quoted 
50s. ~ ton, for mixed numbers. Another cargo of —_ pig 
iron has been imported into the Tees, the Marquis de Mudela—a 
Spanish steamer—delivering 2500 tons at Connal’s Wharf, Middles- 
brough. During June not a single ton of Spanish iron ore was 
delivered to any of the furnaces on Tees-side, a circumstance which 
may be characterised as unprecedented since hematite began to be 
made in thedistrict. Inordinary times over100,000 tonsareimported 
each month. Hematite pig iron makers have been consuming the 
stock which accumulated , > the early part of the Durham strike. 
The stock of pig iron in Connal’s stores on Wednesday evening 
was only 40,048 tons, or 23,211 tons decrease for June. The 
decrease in the warrant stores has become less rapid, only 1044 tons 
being taken out this week. 


Since last week the following furnaces have been restarted :— | Prospect 


Clarence, 2; Acklam, 3 ; Cleveland, 3; Smithbank, 2; Clay-lane, 
1; Tees, 1; Newport, 1; Seaton Carew, 2; in all 15, and there 
are now 73 at work, against 83 blowing when the Durham strike 
commenced. But very few of the furnaces, have as yet been 
able to ogee No. 3 quality, and those that have, have made 
it irregularly. The qualities mostly made are white, mottled, and 
grey, and at a number no saleable iron has yet been obtained, 
the furnaces turning out slag, or iron that is so bad that it has 
to be thrown back into the furnace. Thus it is probable that 
the June production will not be over an eighth of what it was in the 
months previous to the stop; 

The manufactured iron and steel producers expect quieter times, 
because orders are coming in very badly in all departments, and 
those who furnish the orders are themselves getting badly off for 
work, Contracts on the books keep the establishments that have 
started after the strike fully in operation, but this can hardly be 
expected to continue, as the dulness in demand is undoubtedly 
increasing. The rail makers report a poor trade, and an equally 
unsatisfactory outlook, for neither at home nor abroad do railway 
authorities seem di to buy, even though £4 per ton at works 
for heavy rails will be taken. The quotations for other descrip- 
tions of manufactured iron and steel are: Common bars, £5 10s.; 

bars, £6; iron ship plates, £5 7s. 6d.; iron boiler plates, 
£6 7s. 6d.; iron girder plates, £5 12s. 6d.; iron ship angles, 
£5 2s. 6d.; iron engineering angles, £5 7s. 6d.; steel ship plates, 
£5 17s. 6d.; steel boiler plates, £6 17s. 6d.; steel ship angles, 
£5 12s, 6d., all less 24 per cent. discount and f.o.t. at producers’ 


works, 

Engineering is a good deal quieter than it was, as is also ship- 
building, and it is apparent that the latter half of the year will be 
a less favourable period even than the first half has been. The 
secretary of the Boilermakers and Iron Shipbuilders’ Association 
reports to the men that shipbuilding prospects are not bright, and 
that the members out of employment were 9°6 per cent. of the 
whole in June, as aa gp with 8 per cent. in May, the expenses 
being £1077 per week, against £969 12s, in the previous month, 
With freights so low and remunerative employment so scarce, 
it is natural to look for fewer orders for new ships and for 
new engines, Trade has become so bad that the employers in 
the engineering industries of the Tyne and Wear have given notice 
to the men in all branches, including fitters, erectors, millwrights, 
planers, holders-up, screwers, brass finishers, joiners, smiths, 
plumbers, strikers, platers, rivetters, slotters, flangers, and the 
members of the Boilermakers and Iron Shipbuilders’ Society 
engaged in the engine shops—in all some 20,000 men—that wages 
are to be reduced 10 per cent. Toa considerable extent the men 
may thank themselves for this, because their strike of thirteen 
weeks drove away a large amount of trade to other districts, and 
even work that had been begun on Tyneside had to be finished 
elsewhere. To secure more orders the employers have to quote 
lower rates, and this necessitates their eo wages, Mr, 
William Allen, of the Scotia Engineering Works, Sunderland, 
who adopted the eight hours’ day last January, now de- 
clares the system to be an unqualified success, en the 
plan was adopted, the men agreed to a5 per cent. reduction in 
wages as a safeguard against loss to the employer, but Mr. Allan 
has been enabled to restore the old rate of wages, as there is no 
loss, The principal feature of the new plan is that work is com- 
menced at a later hour in the mornings, and there is no stoppage 
for breakfast. Mr. Allan says there is no “sleeping in” now, 
—? only one break in the day instead of two, time being thereby 
saved, 

At West Hartlepool Messrs. William Gray and Co, have 
launched the Alberta, of 7300 tons deadweight carrying capacity, 
the largest cargo carrying vessel afloat. ines to drive the 
vessel 10 knots per hour are to be supplied by the Central Marine 
Engineering Co., West Hartlepool. 

Among the local candidates for Parliamentary honours in the 
new House of Commons are:—Mr. Hugh Bell, ironmaster, Clarence 
Ironworks, Middlesbrough (for pani mer gL Mr. Thomas 
Wrighton, engineer and ironfounder, Teesdale Ironworks, South 
Stockton (for Stockton); Mr. Thomas Richardson, marine engineer, 
of Thomas Richardson and Sons, West Hartlepool (for Hartlepool) ; 
Mr. Theodore Fry, of Fry, Janson, and Co., Rise Carr Rolling 
Mills, Darlington (for Darlington); Sir Jas. W. Pease, Bart., 
colliery owner (South-West Durhan); Mr. Joseph Richardson, 
iron shipbuilder, Stockton (South-East Durham); Mr. Henry Fell 
Pease, colliery owner, Darlington (for Cleveland); Mr. ° 
Dorman, iron and steel manufacturer, Britannia and West Marsh 
Rolling Mills, Middlesbrough (for Cleveland) ; &c. 

The Northumberland coalowners have intimated to the miners 





that they cannot see their way to ge the 10 per cent. advance 
of wages claimed by the miners, for realised prices have fallen 
since wages were — in November. 

The failure of the Bill which was to give powers to the North- 
Eastern Railway Company toacquire the Hull Docks, has given no 
little satisfaction to traders in the Tyne, Wear, and Tees, who 
have viewed the measure with some Reger age as they 
expected the trade of Hull would be fostered to their detriment, 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been comparatively little inquiry for ordinary iron 
in Glasgow market this week, and hematite has been almost 
entirely neglected. The feature of the business was a scarcity of 
Cleveland warrants, and as there has been an oversold account in 
this class of iron, prices have gone up rapidly against the ‘‘ bears.” 
Cleveland has been sold at 42s. 6d. for delivery this week, while 
Scotch iron has been ls. per ton cheaper. Usually, Cleveland is 
at least 5s. cheaper than Scotch, and in point of fact it can now be 
purchased for delivery three months hence as low as 36s. per ton. 
The lighting-up of so many furnaces in Cumberland has reduced 
operations for the time in hematite warrants. 

The following are the prices of makers’ iron :—G.M.B., f.o.b. at 
Glasgow, Nos. 1 and 3, 42s. 6d. per ton; Monkland, No. 1, 
43s, 6d.; No. 3 6d.; Carnbroe, No, 1, 44s. 6d.; No. 3, 
43s. 6d.; Clyde, No. 1, 48s.; No. 3, 47s.; Gartsherrie, Summerlee, 
Langloan, and Calder, Nos. 1, 50s. ; Nos. 3, 48s.; Coltness, No. 1, 
53s. 6d.; No. 3, 49s.; Glengarnock, at Ardrossan, No. 1, 50s. 
No. 3, 47s. 6d.; Dalmelli n, No.1, 47s. 6d.; No. 3, 46s. 6d.; 
Eglinton, No. 1, 46s. 6d.; No. 3, 45s. 6d.; Shotts, at Leith, No. 1, 
eg 8, 50s.; Carron, at Grangemouth, No. 1, 54s.; No. 3, 

s. 6d, 

The pig iron skipments from Scottish ports in the past week 
amounted to 7514 tons, compared with 5235 in the correspondin, 
week of last year. Italy took 1742 tons, Canada 660, Uni 
States 130, India 135, Australia 185, France 30, Germany 110, 
Russia 200, Belgium 50, China and Japan 380, other countries 240, 
the coastwise shipments being 3482 tons, against 1693 in the same 
week of 1891. 

The output of pig iron is unchanged, there being 74 furnaces in 
blast, compared with 72 at this time last year. 

There is comparatively little movement in the steel trade, few 
fresh orders —— to hand. The works that are in operation, 
however, are steadily occupied with orders for current delivery. 
Several additional steamers have been placed with Clyde ship- 
builders, and the steel required for these has been in process of 
negotiation. Makers adhere prett rg ty former prices, and 
the quotations are on the basis of £6 3s, 9d. to £6 5s. for ship- 
plates, less 5 per cent. discount, for delivery in Glasgow district. 

The meee week’s shipments of iron and steel manufactured goods 
from Glasgow embraced locomotives to the value of about £11,000 ; 
—. machines, £58,160; machinery, £13,800; steel goods, 
£12,600 ; and general iron manufactures, £21,100, 

The malleable iron trade presents scarcely any new feature of 
interest, business is very slow all round, and yet it is remarkable 
how small lots turn up to keep the works going. There is little 

of an improvement in business until the beginning of 
autumn. Makers quote the lowest e of common bars £15 15s. ; 
second grade, £6; highest grade, £6 2s. 6d.; best bars ranging 
from £6 5s. to £6 12s, 6d.; angles, £5 12s. 6d.; nail rods, £6 ; 
sheets, £7 7s. 6d.; all subject to the usual 5 per cent. di t. 


- 





midweek :—Glasgow pig, 41s, 6d.; Middlesbrough, 42s, 6d.; hema- 
tite, up to 49s.; Welsh bars, £5 5s, to £5 7s, 6d.; steel rails— 
heavy, £4 2s. 6d. to £4 5s,; light, £5 5s, to £5 1 Tron and 
steel sheets remain. Bessemer steel: tin blooms, £4 7s. 6d. to 
£4 10s.; bars, £4 12s, 6d. to £4 15s, In these there is, it is 
ap t, an upward tendency. Siemens, best, £5 to £5 2s. 6d. 

@ tin-plate trade is gaining vigour, and exports are steadily 
on the increase. week the total export from Swansea was 
71,941 boxes, and receipts from works 77,277 boxes. Stocks now 
held amount to 144,539 boxes, It was reported on 'Change that a 
number of works are at a standstill, which may give a better 
tone to the going ones, But it is evident that a better condition 
is coming about, and makers must, of necessity, with the advance 
in raw materials, get better prices, The cas es are: 
Steel cokes, 12s. 3d. to 12s, 6d.; Siemens, 12s, 6d. to 12s, 9d.; 
ternes, 22s, to 26s.; best charcoal, 13s, 6d. to 13s. 9d.; block tin 
is at £100 to £101; patent fuel is moderately brisk. Swansea 
price, 10s. 9d. to 1ls.; pitwood, 17s, to 17s. 3d. At Cardiff 
pitwood is 14s. 6d. to 14s. 9d.; iron ore, 10s. 9d. to 11s, 

The Cardiff building strike continues, and is now extending to 
the plasterers, who demand 84d. an hour. 

On Monday the shaft of the winding engine broke at Tylarstown 
Colliery, and for a time 1000 men are idle. There were 500 men 
at work at the time, and these were released in hoists by the upcast, 

The largest consignment of wire ropes from Cardiff left the 
Elliot Wire Works this week. It amounted to twenty coils of 
80 tons each. 

A representative party of Belgian engineers visited Cardiff this 
week, and inspected the Great Western Collieries, Pontypridd, 
the Llwyypia, Dowlais Cardiff Colliery, and Cyfarthfa Steel Works, 
There were accompanied by members of the South Wales Institute 
of Mining Engineers, who held their meeting this week. 

I hear that Mr. Williams, of David, Williams, and David, of 
Cardiff, has been appointed chief surveyor of the Great Western 
Railway ye nf at a salary of £800. The Taff Vale Railway 
continues to show an incre revenue, and stock is improving. 

The Ebbw Vale Company is going to issue £200,000 5 per cent. 
debentures, 

The Cardiff Corporation intend to create new stock not exceed- 
ing £422,500. Their great enterprise, the waterworks at the 
Beacons, are progressing well. 

The Town of Cowbridge is beginning to move in getting increased 
water supplies, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE firmness of tone, which has been-the principal characteristic 
of the iron trade over here for several weeks past, has not in any 
way been interrupted during the week, but it has made no more 
further progress towards practical results, that is, advanced prices, 
For the present, a general stiffening of prices is all that can 
conscientiously be reported, not, however, excluding some special 
and successful cases of rising quotations. The general belief seems 
to be, that a healthy revival of trade can only set in gradually and 
with cautious ste) 

The Silesian iron industry has remained in a weak state, 
mg og speaking. An advance in prices is not to be thought of 
or the present. The pig iron trade, especially, is badly off, in 
consequence of the extremely limited business done on foreign 
account. Manufactured iron is in comparatively fair request, 





ere is an easier feeling in the coal trade. The miners are 
turning out as large supplies as during the Durham strike, and the 
market is accordingly somewhat heavy. Some extra demand has 
been experienced from the Clyde to Mediterranean ports, but the 
bulk of the trade is of jell go,’ description. The prices f.o.b. at 
Glasgow are :—Main , 78. 6d. to 7s. 9d.; sae 8s, to 8s, 3d.; 
ell, 8s, 3d. to 8s. 6d.; and steam, 10s. to 10s. 3d. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE great event of the week has been the adjourned debate at 
Aberdare on the sliding scale agreement. It wil] be remembered 
that at a late meeting it was resolved by the colliers’ delegates 
that a vote by ballot should take place at each colliery, the colliers 
to vote for or inst putting in notices on July Ist to terminate 
the sliding scale in six months’ time. The voting has now taken 
place, and it was recorded at the meeting on Monday that 37,529 
colliers had decided against the scale, and 26,021 in favour. This 
showed a majority for putting in notices to terminate of 11,502, 
and notice has accordingly been given, and December next will 
bring on another industrial crisis and possibly a conflict. But 
there are some features in connection with the voting which are 
satisfactory. The large number in favour, though in the minority, 
represent the common sense and thoughtful of the colliers, and 
should not be —— by the ee, whoare principally the young 
men who have no experience of strikes and their calamities, 
This is the view taken by the delegates ; and a further voting is to 
take place, the ballot agape this form :—‘‘(1) I am in favour 
of suspending the sliding scale principle, and jcining the Miners’ 
Federation. (2) I am in favour of forming a powerful organisa- 
tion, which shall embrace the colliery workmen of South Wales and 
Monmouthshire, and in favour of the sliding scale principle as 
regulating w: ” Thus the collier is now to say whether he will 
support the Miners’ Federation, or go in unitedly for a re-arrange- 
ment of the sliding scale. It is to be simply scale or no scale. 

It is satisfactory to the supporters of the scale principle to note 
that many large collieries showed a majority in favour of continuing 
the scale. Thus Deep Duffryn gave 353 in favour and 233 against ; 
Forchaman, 240 for and 174 against ; Dinas, 545 for and 110 against, 
and others more or less. This fact gives a little hope that a conflict 
will be avoided, and that after another series of ‘‘ sittings” a new 
scale may be adopted. 

The depression in coal continues though large exports are goin; 
on, and prices are gradually getting lower. Best steam was quo 
at Cardiff midweek at 11s, 9d. to 12s, 3d.; seconds, at lls, 3d. to 
lls, 6d. ; inferior, 10s, to 10s. 9d. Small, which has also been 

nm getting weaker, is at 5s, 6d. House coal remains a little 
firmer than steam, probably in consequence of the variable 
weather. Atall events, the best is still at 12s. 6d., and best 
Rhondda 12s, 3d. ; brush is at 9s, 9d., and small 8s, 3d. to 8s, 6d. 
In coke there has been a slight improvement over last week. Prices 
at one time seemed to be on the point cf tumbling down when the 
Durham strike ended, but the excellence of Welsh coke seems to 
have prevented this, and the drop has not been continued. Prices 
this week are: furnace, 18s, to 18s, 6d., and foundry, 21s, 6d. to 
22s. 6d., Cardiff. 

The steel trade seems to be brightening a little as the sister 

industry declines, This may in part be explained by the cheapen- 
ing of raw materials. Orders for rails, bolts, plates, and steel bar 
are fairly numerous. What the ironmasters chiefly suffer from is 
a plethora of pigiron. In particular, Dowlais and Cyfarthfa hold 
great stocks, but it is a favourite tradition at Cyfarthfa to make 
pig freely when wages are low, and the venture is almost always 
sui ul, 
The Sliding Scale Committee of the steel trade decided on 
Saturday at their meeting, held in Merthyr, that a reduction of 
wages must take place on and from July lst to the extent of 2 per 
cent., bringing w: to the standard. This scale is also doomed, 
as reported by me lately. Neither colliers nor ironworkers favour 
a scale which is inaugurated by a series of reductions, 

The principal staple in the steel trade continues to be steel bar 
for the tin-plate works, and judging from the orders in hand, and 
the pressure to get orders booked for future delivery—which iron- 

rs are rather chary in accepting—the prospect is ———- 
wansea, 


The following quotations ruled on the Exchange, 





especially as s bars and girders. Prices, of course, are 
dep d here as well as in all other branches, and for large lots 
concessions are still made ~ Ae 20 p.c. Present basis price for 
bars is M. 132°50 p.t. at wor 

ing the situation of the Austro-Hungarian iron market, 
it may well be termed a satisfactory one for this time of the year. 
For pig iron, especially Hungarian brands, a pretty healthy 
demand has been experienced during the week. In the finished 
iron department girders have been only very moderately inquired 
for in Vienna, while in the country rather more business has been 
done in that article. For the heavier sorts of plates also a fair 
request is coming forward; the same holds for wire. Tools have 
slightly improved in demand lately, while the state of the prices 
remains depressed as before. 

In France the business doing on the iron market continues to be 
of-a limited description. The blast furnace works especially are 
hard up for orders; while the bar, as well as the plate mills, have 
been fairly well employed up to date. Bars No. II, are noted 
155f. p.t. Iron plates 185f. p.t. at works, 

The state of the Belgian iron trade has in no wise altered since 
last week. The convention prices are likely to be modified, as the 
construction shops complain of being unable to compete with 
English or German works at the present Syndicate quotations. 
Luxemburg foundry pig No. 5 is quoted 48f. p.t.; forge pig, 44f.; 
bars, No. 1, for inland, 120f.; sheets, 1708. p.t. 

The somewhat firmer tone of previous weeks has been fairly well 
maintained on the Rhenish-Westphalian market, without, how- 
ever, developing into actual briskness, As regards the Siegerland 
and Nassau iron ore trade, a decidedly improving tone may be 
noticed for spathose iron ore, In Luxemburg-Lorraine, on the 
other hand, a moderate business is doing in minette, and prices 
have slightly decreased of late. Pig iron has been repo ina 
somewhat livelier request on the whole, and prices have begun to 
show a tendency to firmness, Hopes are entertained that the 
autumn business will turn outa fairly good one. Orders known u 
to date are reaching into August. Forge pigis ae | well inqui 
for. Spiegeleisen remains unchanged in price as well asin demand. 
The same may be told of the other qualities. On the malleable 
iron market an unmistakeable improvement has been experienced 
with regard to demand, and prices, unfortunately, are not in the 
least inclined to move in an upward direction, The employment 
of the works must still be regarded.as irregular. Bars and girders 
are brisk of sale, but at unremunerative prices, The condition of 
the hoop trade continues to be: satisfactory. Plates are well 
inquired for on the whole. The same may be said of sheets. 
Foundries and machine factories are gee in irregu- 
lar employment. The tube mills are briskly occupied for a 
considerable time to come, inlaid’ demand being very good, while 
from abroad but few orders ate coming in. Prices are firm, 
M. 120 p.t. being quoted per ton; Rhenish- halian tube mills, 

The total production of fe iran in —, including Luxem- 
burg, was, for the month of May, 1892, 408,896 t., of which 
165,706 t. were forge Ri and spiegeleisen, 27,213 t. Bessemer, 
168'080 t. basic, and 47,97 t. foundry pig. in May, 1891, produc: 
tion amounted to 354,010t.; in April, 1892, it was 896,821 t. 
From January lst to May 31st, 1892, 2,006,436 t. were produced, 
against 1,758,393 t. for the same period the year before. 

The General Assembly of the Gothard Line Company has 
declared that a 6 per cent, dividend will be paid to the share- 
holders this year, 

Hamburg is about to establish a grand central station hall, the 
plans, specifications, &c., for which are said to be under technical 
examination. Bremen will not remain behind, the Municipality 
having granted 16,000,000 marks to be devoted to the extension of 
the harbour works at Bremerhaven. Rumours are current that at 
Bremerhaven a tank for American petroleum will be established, 
besides the tank for Russian petroleum, which already exists in 
that place. 

The Russian Ministry of Communication is trying to have all the 
higher railway official in the kingdom of Poland occupied 
by native Russians, while the employés of foreign—i.e., Polish 
nationality—are placed in the interior of Russia. 

jing the Praibram catastrophe, no further reliable informa- 
tion has as yet been published ; but fot care is taken by the 
authorities to have the matter thoroughly investigated. 

Within the hundred years the number of miners me has 
thus multiplied one hundred-fold, the quantity of production has 
in wo hundred-fold, while the value of production has 
augmented by 457 per cent. ‘ ; 
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AMERICAN NOTES, 
(From our own Correspondent.) 
New York, June 26th, 

Reports from industrial centres throughout 
the United States show a slight improvement in 
general business. Buyers for months past have 
been purchasing with much care, and the result 
ig that with improving demand, there are no 
stocks on hand. Railroad traffic is quite heavy, 
and expenditures by railroad companies are now 
‘ Clearing House returns show an 
increase for the past week over last year of 
12 per cent. The net earnings of railroads during 
April were about the same as April last year. 
The gross earnings were about 54 per cent. greater. 
The exportable wheat crop this year will be 
920,000,000 bushels, about the same as last year. 
The heavy export movement in gold is exciting 
attention. 








NEW COMPANIES, 
Lr following companies have just been regis- 


Twelve Hours Stove Syndicate, Limited, 

This com was registered to acquire certain 
patents pervrad to stoves, and to develope and 
work the same. For the purposes of registration 
the company is declared to consist of 100 members, 
with an individual liability in the event of the 
winding up of the company of £1, 





Inventors’ Exploitation and Development Company, 
Limited, 

This company was registered with a capital of 
£5000, in £1 shares, to carry into effect an - 
ment, made 10th June, between A. Payne of the 
one part, and F, Boultbee, on behalf of this com- 
pany, of the other part, for the acquisition of 
certain patents and inventions, and to develope 
and work the same. 

The number of directors is not to be less than 
three nor more than seven. Qualification, 
— shares, Remuneration, £25 per annum 
each, 





Electrical Coal-cutting Contract Corporation, 
Limited, ‘ 


This company was ~— ered with a capital of 
£402,000, divided into 60,000 £5 ordinary shares, 
20,000 £5 deferred shares, and 2000 £1 founders’ 
shares, to adopt and carry into effect an ns 
ment expressed to be made between the Wood- 
field Syndicate, Limited, of the one part, and 
this company of the other for the acquisition 
of certain patents, particulars of which are given 
in the said agreement ; and generally to carry on, 
in all their respective branches, the businesses of 
colliery proprietors, coke manufacturers, coal 
cutters, contractors, electricians, electrical engi- 





neers, mechanical engineers, producers and 
suppliers of electricity, The first subscribers 
are :— 


Sir A. C. Campbell, M.P., Blythswood, Ren- on 
Trew /~ ae 60 ae 40. 62 Sh 06. . 40 
L. W J.P., Hermitage, . 
oe 
Hon. G. W. Winn, Nostell Priory, Wakefield .. 105 
J. R. Knowles, Westwood, Ince, near Wigan .. 105 
8. Rivington, Kilmeney, Wimbleden, Surrey .. 105 
zr oo te =e ‘' eS 105 
. bart, Pe encehouses 
—. ee oe 

Each of the above signatories holds 100 ordinary 
and five founders’ shares. 

The number of directors shall not be less than 
five nor more than ten; the first to be elected 
by the signatories to the memorandum of associa- 
tion. Qualification, 5 founders’ and 100 ordinary 
shares, Remuneration not specified. 





Triple Oil and Composition Company, Limited. 

This company was registered with a capital of 
£15,000 in £1 shares, io acquire the undertaking 
of the Triple Oil and Composition Company, now 
carried on at Belvedere, Kent ; generally to carry 
on business as manufacturers of and dealers in 
composition for ships’ bottoms, oils, and every 
description of paints, enamels, and varnishes. 

The number of directors is not to be less than 
three nor more than seven. The first to be 
elected by the be = mee ang to the memorandum of 
association. Qualification, 100 shares. Remunera- 
tion to be determined in general meeting. 





Alston and Nentforce Limestone Quarry Company, 
Limited, 


This company was registered with a capital of 

£2000 in £100 shares, to acquire certain Tenesbene 

quate near Alston station, Cumberland, and to 
evelope and work the same, 

The number of directors shall not be less than 
three ; the first are: J. Polglase, C. W. Harrison 
—ma directors—and W. C. Reid ; qualifi- 
cation not specified ; remuneration, £ per 
annum, 








PROMOTION IN THE DockyaRDs,—An Admiralty 
Memorandum was received in Portsmouth on 
Wednesday, setting forth that, in order to further 
encourage artisans, skilled and ordinary labourers, 
and others borne — the establishment to 
special exertions, it shall be competent for the 
superintendents at the several dockyards in the 
month of November to promote men from a 
lower to a higher rate of pay in their ive 
classes, as a reward for ial skill, industry, 
and attention to duty. The numbers to be so 
promoted will be in addition to the vacancies for 
advancement created by ordinary wastage from 
deaths, Superannuations, and discharges. The 
officers, in making recommendations, are to give 
pes consideration to the cases of men esta- 
tablished prior to April, 1891. With regard to 
the general question of advancing men from a 
lower to a higher rate in their class, the Admi- 
ralty are anxious to impress on the superior 
officers the necessity for the closest possible 
scrutiny in dealing with this matter, in order to 
secure justice being done to the men as a whole, 





THE PATENT JOURNAL. 
Condensed from ‘The IUustrated Oftciat Journal of 


Application for Letters Patent. 


*,* When patents have been ‘‘ communicated” the 
name and of the communicating party are 
printed in italics, 2 


14th June, 1892. 
a FoorsaL, and Cricket Boots, G. Maynard, 


ndon, 

11,184. RerriczRatino Apparatus, J. Price and M. C. 
Bannister, London. 

11,185. Macuives for Dicaine Potatogs, J. E. Ransome 
and J. A. Lewis, London. 

11,186. Fastenine Device for Starr Rops, J. W. Pape 
and J. Wilson, London. 

11,187. Removinc from Arm Matrers SvusPENDED 
THEREIN, T. Parkinson and G. M. Parkinson, 


Le Fevre, 


11,189. Fastener or Cup, W. H. Parkes, London. 

11,190. VerticaL Banp Saw Macuine, B. Wild and R. 
Wild, London. 

11,191. Launpry Apparatus, J. G. Lorrain, London. 

11,192. Drivine of Dynamo-gLEcTRIC Macuines, T. 


> don. 
11,198. WaTeR-cLosets, P, Bright, London. 


15th June, 1892, 


11,194. Inpicatina Apparatus for High Tension 
Crrcuits, B. M. Drake and J. M. Gorham, London. 
11,195. PortaBLe or Foipinec Tasies, G. H. Ellis, 

Middlesex. 
11,196. UmBreLia Frame, M. Hartung and A. Adam, 
London 


ndon. 
11,188. CLoTHES-waSHING Macuine, W. 
London. 


11,197. VaLance Rops for Bepsteaps, &c., C. Day, 


ndon. 

11,198. Traps for Catcuinc Razpirs, T, Roberts, 
ednesfield. 

11,199. — Sarery Scarr Sxivg, J. Machin, Bir- 


™m im. 
11,200. INDIA-RUBBER TirEs of WHEELS, J. Stephenson, 


ndon. 
11,201. Net Apsuster for Lawn Tennis, R. C. Hope 
and F. H. Walker, Scarborough. 
11,202. MecuanicaL Hay-mMaker and GaTHERER, T. 


11,203, CONCENTRATING Suipnuric Acip, J. Graham, 
Manchester. 


11,204, Jewevcvery, M. Davis, Birmingham. 
11,205. Crrcucar Kyitrinc Macuines, W. I. James, 
Stafford. 


11,206. Fiy-papers, J. Ellis, Hull. 
11,207. Frames for Sarps’ Doors, W. Turner, Belfast. 
= Arr Pumps for Divine Apparatus, A. E. Stowe, 


on. 
11,208. Currinc Oren Envevores, J. A. Paice, Ash- 
wi 
11,210. Szauine Cans, R. A. Sloan and J. E. L. Barnes, 
ndon. 
11,211. Heatine Ovens, R. A. Gilson and W. J. Booer, 
London. 
11,212, Facta, W. James, London. 
11,213. Bicycies, Tricycies, &c., J. E. Clarke, Man- 


chester. 
11,214. StanpaRp for Scuoot Seats, A. E. Leete, South 
Shields. 


11,215. Wrirpow Sasn Fastener, F. B. Shuffrey, Bir- 
mingham. 
11,216. HaypLe Fastenrne, W. H. Phillips and W. J. 
, Birmingham, 
11,217. Furnace and other such Bars, 8. Baugh, Bir- 
im. 
11,218. Srors for Coat Vase Furnitures, F. W. Green, 
Birmingham. 
11,219. Wueg., J. Abraham, Northampton. 
11,220. Cycrzs, L. Melliet.—(#. Boule, France.) 
11,221. Boox Covers, H. E. Cohen, Glasgow. 
11,222. Treatinc CuLorive of Macnesium, J. J. Lish, 
ewcastle-on-' 
= Movuntine Fisninac Tackiz, W. M. James, 
te! 
11,224. Cures for Cyciists’ Trousers, H. Harford, 
South Shields. 
11,225. Makina Lamp Borners, F. R. Baker, Bir- 
ming) 
11,226. Cement for Borers and F ves, G. C. Taylor, 
elsby. 
— Screw Natt, 8. Brame and G. Hacket, Shrews- 
ry. 
11,228. Key-seat Curtino Apparatus, J. Barbour, 
ax. 
11,229. Dra Inpicatine STEEL-Yarps, H. J. Avery and 
A. W. Brown, Birmingham. 
11,230, DritL SHapinc and SHARPENING MACHINE, 
A. Goodwin.—( Messrs. A. and —. Smith and D. B. 
Schiutema, South Africa. 
11,231. Piston Rop Pacxinas, J. Butterworth, Pen- 


dleton. 
11,232, CoIn-rFREED Macuine, J. and H. C. Scoles, 


Huddersfield. 
11,233. Preventinc Winpows VipratTina, C. H. Max- 
sted and A. Bell, London. 
— Cement Grinpinc Macuines, W. W. Hewitt, 
ree 6. 
11,235. Case and Tea Fiask Compinep, R. Kean, 
26. Beal 
— ARF Pin Howper, J. R. and J. W. Green, 
_ REGULATING Suprty of Warer, G. 8. Duncan, 


11,238. AERIAL Locomotion, F. Walton, London. 
_ for Ruppine Surraces, K. W. Hedges, 


mdon. 
11,240. Pwzumatic Tires, J. Rémy and M. Rémy, 
London. 
11,241. Layrnc ConoreTe Fioors, W. Lancaster, 
mdon. 
ll a for Sewixc Cottons, J. Wedderburn, 
mdon. 
11,243. AUTOMATICALLY Movine Coat, W. Keenan, 
on, 
11,244, Device for Covernina Burrons, W. Adams, 
on. 
11,245. Macninery CiutcH Connection, H. Bunker, 
on. 
11,246. APPLYING Kuve for Wasnina Pusposes, W. I. 
ylor, London. 
11,247. Maxine a New Kinp of Fasric, R. Balas, 


ndon, 
11,248. Mops, E. F, Boucheré, London. 
11,249, Mrxrne and Dissoivine Liquips, O. Hamilton, 


on. 
11,250, RerriczRatina Apparatus, H. E. Newton.— 
. Alsop and W. Blackall, New South Wales. 
— PNEUMATIC TrREs for VELOCIPEDES, W. 
on. 
ll neal WHeEELs for Peramputators, &c., J. Dame, 
n 


ndon, 
11,258. PHotoorapHic Piartes, J. B. B. Wellington, 
London 


wards, 


11,254. SensiTIsep Firms for Carson Printina, J. T. 
Clarke, London. 

11,255. Grass-cuTTiING MACHINES, Wallace, 
London. 

11,256. Printrne Macuines, A. Gray, London. 

11,257. Crucisies, C. King and J. M. Stuart, London, 

11,258. Tie Fastener, A. Lachenal, London. 

11,259. Vatves, E. A. Bolinder, London. 

11,260. Devices for ConvertING Motion, M. C. Wilson, 


London. 
11,261, Prtzp Fasrio, &., A. Morton and J. Morton, 
Lond 5 


on. 
11,262, Fastentne for Bunpuizs, &c., J. 8. Fairfax.— 
(7. B. Kisch, South Apriea, 
11,298. FaRE-coLLectine Boxes, J. 8. Fairfax.—(T7. B. 
Kisch, South Afriea.) 


A. B. 


11,264, Unsarkine Woop, P. Jensen.—({C, Bache- Wiig 


. Morterud, Norway. 
11,265. Unsparkina Woop, P. Jensen.—(C. Bache- Wiig 

and EB. Morterud, Norway.) 
, Brick Pressina Macuine, C. W. Raymond, 


on. 
7 PHoToGRAPHIC DEVELOPMENT DisH, H. Rayner, 


11,268. Razors, 0. Berks, London. 
11,269. Croraine for Unneattay Feet, H. Albert, 


11,270, Broocues, W. Matthews, Rmtnahe, 
11,271. Tza and Corrge Pors, Jus, &c.,T. K, Firmin, 


— Escape, P, Zahringer and H. Bucksey, 

ndon. 

11,278. ArmosPHERIC Gas Burner, F, Whittingham, 
Birmingham. 

11,274. Fitters, A. M. Clark.—(J. £. Sandelin and 0. 
A, Sjostrom, United States.) 

11,275. Disinrectina, &., CompounD, J. M. Raymond, 


don. 
11,276, Lenses, H. V. Weyde, London. 


16th June, 1892. 


11,277. a Merers, G. A. Goodwin and H. 
‘oster, on, 

11,278, Hor WATER Apparatus, H. Sutcliffe, Halifax. 

11,279. Steam Puririer, R. G. Brooke, Salford. 

11,280. Macuuves for Sprvnine Fipres, A. W. Metcalfe, 


— Cycie Ovutrit Baa, J. Willmott, jun., Birming- 
11,282. SiGNALLING on Raitways, T. Barrow, Liver- 


pool, 
11,283. Rartway Roor Lamps, W. McLaren and B. A. 
mdon, 
11,284. ADsvsTING SPRING Bepsreaps, F. J. Stokes, 


rs 
11,285. Hanpve Sockets for AGRICULTURAL PURPOSES, 
C. J, Shaw, Birming 
~ Puzzve or Game, R. N McMillan and J. Blair, 
Ww. 


11,287. So.irarres, W. Pearce, Birmingham. 

11,288. System of Upnoistery, W. H. Richards, 
Nantwich. 

en ApDvERTisING Apparatus, H. Payton, Birming- 


11,290. Manuotes, J. Southall, Worcester. 
11,291. Automatic Sicnatiine, W. E. Langdon, 


thy. 
11,292. Sotperinc Bir and Spirit Lamp, J. W. 
ebster, Exmou 
11,293. Circu: Sawina Macurnery, B, Hausmann, 
Birmingham. 


[4 
11,294. Corn-FrEED Locks, J. M. Lockerbie and A. W. 
Wilkinson, Birmingham. 
ae VentTILATION of Coat Mines, J. G, Allardice, 


11,296. EVAPORATING Liquips, W. J. Mirrlees and D. 


,G Ww. 

11,297. Recoverine Tin, J. P. Bayly.—(J. J. Nees, 
United States.) 

11,298. Workman’s Can, M. H. Mason and T. Ander- 
son, Newcastle-on-Tyne. 

11,299. BoarpEep Fioors, O. Hetzer, Manchester. 

11,300. Battinc Twine, W. G. Bywater and T. B. 
Beanland, 


Leeds. 

. N 

11,301. Rest for Cycizs, C. H. Milburn, London. 

11,302. Measurine InstRUMENTS, F, H. and H. Nalder, 
C. W. 8. Crawley, and A. Soames, London. 

11,303. Waeets for VeLocipepgs, E. de Pass.—(C. 
Delarue, France) 

11,304. Borries, J. Lane, Smethwick. 

11,805. Secure Dovusite Lever Lock, W. 8. Ross, 


ui ° 
11,306. WHEELBARROWS for CarBoys, R. Clarke, Man- 

chester. 
ne. OVEREDGE Sewine Macurngs, W. H. Blakeney, 


‘ow. 
11,308. SHapmnc Mzat, F. James, Longton. 
11,208. VARIABLE SPEED GeaRING, R. 8S. Wood, Man- 
chester. 


oo FRICTION Brake, G. Watts and R. Hauxwell, 
e 


yne. 

11,811. Fexpers for Suips, T. James, Liverpool. 
11,812. ParLour Game, W. R. Rumfitt, York. 

11,318. Cranes and WincuEs, W. James and J. Jones, 


ester. 
11,314. Stove, A. M. Lanner, London. 
11,315. Stzam Generators, J. M. Stratton, London. 
11,816. ELEcrric ums, G. W. van Vianen, 


don, 
11,317. W. Fraser and J. G. Chapman, Bir- 


mingham, 

11,818. Skgrn-pyzine, A. 8. Lyon and J. H. Lorimer, 
London. 

11,819. HorsrsHogs, H. Biles, London. 

11,820, TzLEPHONIC APpPaRatus, C. Vogt, London. 

11,821. TRansporTING Youna PHeEasants, C. W. Hop- 
kins, Londons. 

11,822. Couprina Linx, O. Imray.—(4. H. Harper, 
Cape Town.) 

11,323. Sores for Sanpars, O. Imray.—(Société A. 
Ravinet, B. Grysez and Cie.) 

a Po Artis? Stoo. and Box, F. W. Loring, 

01 


mdon. 
7 PRopELLER for FLOATING VESSELS, C. F. Osborne, 
mn 


on. 
= for ArraTion, &c., R. H. Courtenay, 


mdon, 

11,327. Fire ExtTincuisHine Apparatvs, A. J. Boult.— 
(M. V. Cranen, Belgium.) 

11,828, CrrcuLaR Kwyittinc Macuines, G. Blackburn 
and A. B. Spring, London. 

11,829. MecHuanisM for CLosinc the Enps of Guns, E. 

. Lloyd and D. 8. Marjoribanks, London. 
ne en Tire Inriators, E. H. Hill, 


11,331. 
Branter, and W. J. Warren, 8. 
ll poo Securine the Rims of Wuee1s, W. H. Dunkley, 
on. 


11,838. Foor Dress, T. Harriot, London. 

11,884. Empossinc Macuines, J. Y. Johnson.—({7. C. 
Orndor ff’, United States.) 

11,335. Tupz Cieaners, P. Lechler and C. Miinzen- 
maier, London. 

11,386. Sienpoarps for ADVERTISEMENTS, C. Jones, 


on. 

11,887, Wire Leap, R. W. E. Maclivor and W. Smith, 
London. 

11,888. Soakine Borties, T. E. Hartland, Bristol. 

11,839. RupBer Tips for Boor, &c., Heexs, W. H. Fox, 


Bristol. 


Maxina Seamigss Tuses, W. Ambler, H. 


17th June, 1892. 
11,840. Stem Guipgs of Stamp Barreriss, C. Raleigh, 


London. 
11,841. Manurz, B, E. R. and J. E. R. Newlands, 


Lond 


on. 
ya Apparatus, T. Dhunjeebhoy, Man- 


ester. 

11,348, Sterve Lryxs, C. H. Collins, oe, 

11,844. Casina for CaBLes and Wires, F. B. Nicholson, 
London. 

11,345. Disrrisutina Insect Powper, W. F. Charles, 
Woodley, near Stockport. 

11,846. Lusricators, A. Conner, Glasgow. 

11,847. Manuracture of SpiraL Sprines, N. B. 
Roberts, Sheffield. 

11,348. StopreRine Frasks, Borties, &c., W. Slater, 


mdon. 
11,349. JacquaRD CarD Puncuine Macuine, V. Lacasse, 
anchester. 
11,850. Szcurrne Barrens of Hatcues, M. Hutchin- 
son, itcoats. 
11,351. Drawine and Writinc Appiiance, R. 8. Burn, 


A our. 
11,352. Stoprmne Steam Enornzs, W. R, and R. Atkin- 
son and T; Wilson, Bradford. 










tye Cycizs, M. J. Schulte and 8. Bettmann, 
icester. 
11,855. Wootten Dry Fetrs, T. R. Hardman, Man- 
chester. 
11,356. ScarPHinc Meta Piares, P. Harvey, Stockton- 
on-lees. 
= Decorative Watu-papers, &c., P. Klinka, 
Ww, 


11,358. Sarety Raitway Covrtinc, H. Almond 
Guildf 


‘ord. 
11,359. ‘‘ Waste” for CLeaninc Macuinery, F. Law, 
Manchester, 


11,360. Serr-Lockixac Winpow-sasues, H. Ball, 
anchester. 
11,361. Drain-restInc Appakatus, 8. H. Adams, 


mdon. 
11,362. Toys, R. Wallwork, Manchester. 
11,863. Sprincs for Cycie Sappies, J. Mountfort, 


”, 


try. 
— Cricket Bat Hanpizs, C. Rose, jun., Man- 


c. . 
11,365. Miixs for Sprsyina Cotton, T. Sington, Man- 
chester. 
ne Composition for BLEACHING LivEn, J. Kennedy, 


fax. 

11,867. AUTOMATICALLY ReGcuLaTING Warps, R. Wilby, 
Huddersfield. 

11,368. Separators, C. Clough, Halifax. 

11,369. Maturinc Wueat, ‘I. N. and A. M. Robinson 

and R. Baxter, Liverpool. 

11,370. Separators, C. Clough, Halifax. 

11,371. Prore.iinc Boats, G. W. Mallet, Brighton. 

11,872. Nut-Locks, R. F. Drury, Sheffield. 

11,373. Bakers’ Ovens, J. V. and H. E. Thompson ard 

H. Seeley, Liverpool. 

11,374. Mzasurine Distances, A. H. Kuhn, London. 

11,375. Lerrer Carp, F. M. Merridew, London. 

11,876. Vatves and Cocks, A, Pullan and W. Spence, 

Surbiton. 

11,377. Game Apparatovs, J. A. Eno, London. 

11,378. Ca1LpREn’s Cots, G. W. Moon, London. 

11,379. Hanp PHotocrarHic Cameras, A. P. Riley, 

London, 

11,880. Batis for Practisinc Games, A. G. Ellis, 

London. 

11,381. FLusHine Cisterns, T. W. Rogers, London. 

11,382. Manuractrurinc Compounn, &c., Bopizs, H. 

Niewerth, London. 

11,383. Lace Hoox for Tyrnc up SHoxs, J. A. Stock, 


ermany. 

11,384. Roapways, A. B. Cochrane and H. B. Sheridan, 
London. 

11,385. Parer-makinG Macuines, R. W. Moncrieff 
London. 


11,386. Fitters, J. G. Lorrain, London. 

11,887. Fitterine Liquips, A. Dubosc and E. Hermite, 
London. 

11,888. Hotper for Suspenpine Tis, R. J. Steward, 
London. 

11,889. Apparatus for Tzacuinc Prope to Swim, E. 
B. ze, London, 

11,890. BaLLoons, H. Poliakoff, London. 

11,391. Appiiance for Hunters, &c., H. Poliakoff, 


London. 
7. Piano Stoo1s, J. J. Hering andJ. J. Hohmann, 
mdon. 
11,398, Erecraic Raitways, F. Wynne, London. 
11,894. SIGNALLING on Railways during Foc, T. Hub- 


» London. 

11,395. Azo CoLours, B. Willcox.—{ The Farbenfabriken 
vormals Friedrich Bayer and Co., Germany.) 

11,396. PLuncsr, J. P. Jones, London. 

11,897. ATracHMENT to TRAVELLING Bacs, J. F. K. 
Simpson, London. 

11,398. PostaL WrapreR, J. E. Browne, London. 

11,399. Propucinc Dry SupeRHEATED Varours, W. 
Schmidt, London. 

11,400. Repair of Preumatic Tires, M. E. Tarver and 
J. P. A. Bowley, London. 

11,401. Metat Boxes, G. T. Peppé, London. 

11,402, HoLtitow Rotiers, E.G. Hoffmann, London. 

11,403. ELecrric Motors, W. T. Goolden and L. B. 
Atkinson, London. 


18th June, 1892, 


11,404. ApveRTisING, J. Diaz, London. 

11,405. Packine Ciotu, W. B. Maxfield.(M. Von 
Gross, Germany.) 

11,406. Stretcuine Fasrics, J. Westley and M. J 

illing, Manchester. 

11,407. ENaMELLED Bricks and Ties, C. F. Hall, 
Manchester. 

11,408. Preventinc Marine Enoinzs Racine, W. 

urns, Glasgow. 

11,409. Moutpinc Wueets, A. B. Brown and R. C. 
Smith, Glasgow. 

11,410. Door for Lirts, J. A. L. Campbell and C. P. 
Cameron, Edinburgh. 

11,411. Ergctine Buitpines, J. Dougan, J. McMillan, 
and J. L. Crawford, Glasgow. 

11,412. Gate For Hoists, J. A. L. Campbell and C. P. 
Cameron, Edinburgh. 

11,418. AntTi-PrraTinG Corkace, J. Wilkie.—(W. H. 
Furlonge and A. B. Stirling, South Africa.) 

11,414, Horse-Hog, T. C. Sargeant, Northampton. 

11,415. Om, and Gas Stoves, E. Harvey, Newcastle- 


upon-Tyne. 

11,416. CoLourtnc Fasrics, F. G. Grafton and W 
Browning, Manchester. 

11,417. Crorus, F. L. Steel, Manchester. 

11,418. Mouse or Rat-Trap, 8. Hern and W. Kingdon, 


mdon. 

11,419. Maxine Foop for Horsgs, T. Price, Bishops- 
ton, near Swansea. 

11,420. Watt Hook, &c., for Pictures, G. Y. Iliffe, 
Birmingham, 

11,421. InpicatTine Pressure of Gas, H. P. Smith, 
London. 

11,422. Macaine for Currine Turnips, E. Keighley, 
Scarborough. 

11,423. Prrumatic WHEEL TrrEs, C. Jenatzy, London. 

11,424. TELEPHONE Excuances, G. ©. Dymond.—(A. 
B. Strowger, United States.) 

11,425. Pyeumatic Tires for VEHicLEes, W. Stelfox, 
Manchester. 

11,426. Iypicatine Switcues, G. C. Dymond.—(A. B. 
and W. &. Strowger, United States.) 

11,427. VARIABLE Ropz, G. H. Gwyn, Liverpool. 

11,428. Countine Apparatus, EB, Paproth and R. Aster 
Liverpool. 

11,429. MANUFACTURE of AERATED WarTers, J. G. 

in, London. 
11,480. RarLway SIGNALLING Apparatus, T. Partridge 


mdon, 

11,481. REVERSIBLE Carpets, Henderson and Co., Ld., 
and R. Britton, London. 

11,482. Lusricatine Steam Encines, A. C. Pain, 
London. 

1 Book Post Cover or ENVELOPE, G, 8. Hadfield, 

erby. 

11,434, Oprometers, R. W. Row, Birmingham. 

11,485. Cocks, J. T. Hailwood, Rochdale. 

11,486. Carvina Fork Guarps, J. Haywood and Co., 
and W. Seedhouse, Sheffield. 

11,437. Carriace Suipine Seats, J. W. Clift, Welling: 
toi 


mn. 

11,438. Pyeumatic Batu, T. H. Rees, London. 

11,489, Casgs and Trays, A. Borqzimmer.—(F. Ulrich, 
Germany. 

11,440. Miners’ Sarety Lamps, T. Morris, Birming- 


am, 

11,441. SeLr-actinc Sprnninc Muss, J. Moorhouse, 
Manchester. 

11,442. Packina, J. Lewis, London. 

11,443. Device for Prorectine the Eyes, T. Coventry, 


ndon, 
11,444. Lock Nut Device, E. Lihnert, London. 
11,445, TURNING HoLLow-waRk, J. Millington and 
W. J. Jones, London. 
ae. Maxine Smoornine Irons, J. Millington, 








11,858. ExecrricaL ALaRuM Cxocks, D. J. Mullarky, 
Bradford. 





mdon. 
11,447, ete og H. H. Wood, London. 
11,448, Earner, G. Poscher, London. 
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11,449. Propettinc ARIAL VessEts, A. Vogelsang, 
ndon. 

7 eeu Tires to Wueets, J. J. Bertrand, 
pat 


on. 

11,451 Lerrer or Painters’ Types, EK. Hiinsch, 
London. 

11,452. Faciyrratinc Sketcamnc of Desicns, W. 
Stranders, London. 

11,453. Packine Case for Wines, &c., W. E. Hanson, 
London. 

11,454. Paper Kuire, W. M. Taylor, London. 

11,455. Toys for Cur~pren's Piay, W. 8. Simpson, 


London. 
_" Cases for Lauypry Buve, J. O. Egestorff, 


mdon. 
11,457. Cicar Cur Arracament, A. 8. Cartwright, 
irmingham. 

11,458. Securinc Psyeumatic Tires, R. Green, Bir- 
mingham. 

11,459. Arr Compressors, R. Schram, London. 

11,460, InFLaTaBLE Harness Pappine, J. B. Haines, 
jun., London. 


20th June, 1892. 


11,461. Sockets for Pick Suarrs, W. H. M. Neave, 
Sheffield. 

11,462. Manvracture of Sewace Siupce into Bricks, 
H_ Lockwood, Manchester. 

11.468. Fasteners for Berts and Srraps, A. Timpe, 
Manchester. 

11,464. Ta CHLoROXOGEN INHALER, T. G. H. Nicholson, 
Liverpool 

11,465. Frre-Licuters, W. D. A. Bost and T. F. Hal- 
dane, Glasgow. 

- _— for Borters. R. W. Boyd.—(J. W. Boyd, 

uina, 


11,468. Bars Cuarr, J. Higham, Manchester. 

11,469. Corn-operaTED Device, 8. and T. Glover, and 
J. Critchley, St. Helens. 

11,470. Beverace, E. T. and W. V. Brett, London. 

11,471. System of Ramtway SicNauuine, C. Brown, 


mdon. 

11,472. Sewrsc Macuines, J. H. Ashworth and J. 
McCormick, Manchester. 

11,473. ARTIFICIAL Patates, J. A. A. Schoondermark, 
London. 

11,474. Barus, 8. H. Adams, London. 

11,475. Maxise PortaBLe Barus, J. H. and G. Curle, 
London. 

11,476. PHonavutocrapas, C. A. Randall, London. 

11,477. Pweumatic Tires for Cycizs, R. Waycott, 
Paignton. 

11,478. S.pHoN-STARTING APPLIANCE, T. Thorp, White- 
field. 

11,479. Dyers’ Vats, J. Grime, Glasgow. 

11,480. Suspenper for Paint-pots, W. Williams and W. 
E. Lewis, Bristol. 

11,481. Brewrne, D. H. Croll, Shipst 


11,589. Creaninc Dirt from Tuse Puatss, J. B. 
Burrell, Cardiff. 
11,540. . oe of Domestic Articies, R. R. 
e' . 
11,541. Van for Conveyance, &c., of Breap, W. 
y, Bishups Stortford. 
11,542. Borris Stoppers, L. A. Eberhardt, London. 
— Two-wWHEEL VEHICLE Brake Apparatus, J. H. 


ith, jun., 
a. Propvucine Designs MECHANICALLY, M. Cobe, 
hto: 


n. 
11,545. Wickets for Practisine the Game of Cricket, 
. G. Grace and T. Jenks, Bath. 

11,546. Rupper Stamp RecisteR ATTACHMENT, T. 

wn, Bournemouth. 

11,547. Brick Maxine Macurnes, J. W. Mackenzie.— 
(Muhlenbauanstalt Machinenfabrik and Eisengiesserei, 
Germany.) 

11,548. Lusricators for DyNAMO-ELECTRIC MACHINES, 
u ell and Woodhouse and Rawson United, Ld., 


London. 
11,549. Surps’ Recorpinc Compasses, W. E. Heys. 
—(The Townsend Marine Invention Company, United 


States.) 

11,550. Compounp Stream Enoines, B. W. Burnet, 
Manchester. 

11,551. SuspenpeR or Bac, A. W. and H. V. Down, 
Lond 


on. 
11,552. Exrractinc Goip from Oxss, C. M. Pielsticker, 
London. 


_— SMOOTHING Pirate Grass, G. A. Marsh, jun., 
ani r. 
11,554. Borris Stoprers, G. F. Atwood, London. 
11,555. Wrencues, E. W. Rider, London. 

11,556. Trap, R. C. Meekren, London. 

11,557. Maxine Retorts from Cuay, W. 8. Bancroft, 


‘ax. 
11,558. ManuracturE of Retorts, W. 8. Bancroft, 


ax. 
11,559. Sensitive Insrpe Caipre, A. Ritter, London. 
ao. Vacuum Pumps, J. W. Fraser and J. D. Wilson, 


on. 
, Macarvery for CLEANING Bar.ey, T. Stevens, 
ndon. 

11.562. Umpre.ias, &c., C. Levey, London. 

11,563. Hat PLankinc Macutnes, Christy and Co., D. 
Richardson, and W. E. Shore, Manchester. 

11,564. Gioves, F. R. Lange.—(H. Gulden, Germany.) 

11,565. Pneumatic Tires for WaHeexs, A. I. Rath, 
Manchester. 

11,566. Licnt and Fue. Propucer, &c , L. Clement, 


London. 
11,567. Wire Toy Puzzie, J. N. Greensill, Birming- 


11,568. Neckties, E. C. Ogden, London. 

11,569. TrRansLaTinc Motions, W. E. Heys.—(A. Kir- 
cher, Germany.) 

11,570. WILLOWING Apparatus, W. and J. Hargreaves, 





Rt, 

11,482 Peer-HoLe UMBRELLA Covers, T. Rosethorn, 
Manchester. 

11,483. TraveLiinc Bags, A. Timpe, Manchester. 

11,484. Tentinos and Tarpav.ins, &c., G. E. Stevens, 
Mauchester. 

11,485. Apvertisinc, J. C. Webb, London. 

11,486. Or-Lamps, A. H. Griffiths and Evered and Co., 
Birmingham 

11,487. TeLePsones, R. F. Jeffries, London. 

11,488. Boor PatrerN Grapes, H. W. Morris, 
Northampton. 

11,489. Makinc Fitterine Prates, L. A. Enzinger, 


London. 
— Botts for Doors, W. J. Steel and H.C. Braham, 

mdon. 
11,491. ENAMELLED ADVERTISING Pars, J. A. Jordan, 


irming! : 
11,492. Woven Wire Marrresses, &., A. E. Wale, 
Birmingham. 
11,493. Bepsteaps, A. Phillips, Birmingham. 
11,494. Bicyciss, J. Hodgkinson, London. 
— Fire and Tippine Bittiarp Cus, J. Donnelly, 
ndon. 
11,496. GarpEn Toot, E. J. Taylor, London. 
11,497. Geapnic Instructor, W. Hackett and R. N. 
Coldwell, London. 
11,498. Srzam Pumps, J. Y. Johnson —(J. Belleville, 
France.) 
11,499. Cycies, F. R. Bluemel, London. 
11,500. Brakes for Trave.tinc Cranes, J. Keeling, 
London. 
11,501. Lockine Money-boxes, E. A. Jahncke and F. 
A. G. Gmelin, London. 
a Propucine CoLourninG Matrers, J. R. Geigy, 
ndaon. 
11,503. Hich Speep FLum-pressuRE Enornes, C. H. 
Benton, London. 
11,504. Osratnrnc OxyocEN from Arr, L. Chapman, 
London. 
11,505. CHanciye Sums in Banks, J. Jackson and A. J. 
Barnes, London. 
11,506. Drzssinc Fasrics, T. Thorp and C. Wood, 
London. 
11,507. Compounp Gear, T. Thorp and C. Wood, 
London. 
11,508. Drrcuinec Macutne, J. J. Wishard, London. 
11,509. Ssart-rucs, J. Grammer, London. 
11,510. Harness ATTACHMENT, T. 8. Moodie, London. 
11,511. Carvisc Woop, A. H. Tyler and J. 8. E. de 
Vesian, London. 
ee Apparatus for GENERATING STEAM, T. Lishman, 
mdon. 
11,513. Sarety Vatves, R. C. Anderson, London. 
11,514. Ivk Biorrers, M. Lindner, London. 
11,515. Szat, Lec Rest, and Carp Taste, G. N. Peake, 


London. 

11,516. Door Sprixc, H. Bunker and W. P. Chapman, 
London. 

11,517. Automatic GumMinc Macuines, E. Pott, 

mdon. 

a Draivinc Beits and Putters, G. Smith, 

mdon. 

11,519. Hat Box, F. T. Pillivant, London. 

11,520. Gas CuanpELiers, &c., C. Procopides, Man- 
chester. 

11 521. Maxine a Scusstitute for WHALEBONE, L. Munk, 
London. 

11,522. DraypROXYNAPTHALENE SvuLpHo Acrps, B. 
Willcox.—(Zhe Farbenfabriken vormals F. Bayer and 
Co., Germany.) 

11 523. Curtinc CaRDBoaRD, W. W. and T. H. Lewis, 
London. 

11,524. Cors-rREED APPaRATUs, J. Jensen, London. 

11,525. Evecrric Cases, G. G. Hardingham.— 
(Feiton and Guilleaume. Germany.) 

11,526. Erecrric Casces, G. G. M. Hardingham.— 
(Felten and Guilleaume, Germany ) 

11,527. Batancinc ForwakD Turust of PRoPELLERS, 
T. Inglis, London. 

11,528. DynNamo-ELecTRic Macutnes and Morors, 
J. A. C. Ziegler, W. R. Rutledge, and F. E, Allan, 
London. 

11,529. Printinc with Azo Dye-sturrs, B. Wilcox.— 
(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

11,530. VeLocrprpes, A. Taitte, London. 

11,531. Drawixc Compasses, W. P. Thompson.—(. 
Cllmann, Germany 

11,532. Seconpary Batterizes, W. A. Boese, Liver- 


poo! 

11,533. New CoLtourinc Matters, B. Willcox.—({The 
Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

11,534. Horse Coxrars, W. T. Fell, London. 


2ist June, 1892. 
11,535. Mirk Receiver, W. G. Woodcock.—(B. Batters 
Canada.) 
ee FituirG, G. Downs and J. W. Dean, Hudders- 
fie 


11,537. Sanp Suirrinc Macurne, J. P. Hall and T. 
Glover, London. 

11,538. Sipe Pirate Repvcixe Vatve, J. M. Nisbet, 
Newcastle-on-Tyne. 





11,571. ComBinep Biotrer and Ru er, 8. G. Young, 
Manchester. 

11,572. Pomp for Use in Barors, &c., G. H. Culling, 
London. 

11,578. Freep Pumps, A. Blechynden, Barrow - in- 
Furness. 

— LirnocRapPuic Macuing, C. 8. Jones, Woodford 

reen. 

11,575. Horper for Fisainc Rop3, W. P. Butchart, 
Dundee. 

11,576. Distmnrectinc Apparatus, T. R. Duggan, 
Dublin. 


11,577. Tosacco Pregs, A. Gough, sen., London. 

11,578. AgRaTiInG FerMENTING Wort, E. C. Polking- 
horn, Plymouth. 

11,579. Looms for Weavine, R. C. Youngand J. Masker, 
Barns 


ey. 
11,580. Hackiine Fax and other Fisrgs, J. Erskine, 


fax. 
11,581. Removinc Impurities from Woot, W. E. Heys. 
E. F. Dramez, H. P. J. Vassart, and J. H. 8. M. 

Delatire, France.) 

11,582. Vent Pec, F. Harrison, Walsall. 

11,583. Was Pan, E. Wood, Rochdale. 

11,584. SLtopstong, E. Wood, Rochdale. 

11,585. Saozs, W. H. Stevens, Leicester. 

11,586. Water Circutatinc Devices, P. Pinckney, 
Southsea. 


yu! 

11,587. Bicycte Drivinc Mecuanisy, F. H. Lloyd and 
c. er, Birmingham 

= Forcep Dravucut Apparatus for FcRNAcEsS, J. 


mdon. 

11,589. Suction ArR-BLAST GRAIN EcEvartor, T. W. F. 
Knight, York. 

11,590. Tanks for Stortnc Petrotevm O11, T. Mudd, 

“gee 

11,591. We1cHinc Macuiyes, W. G. Herbert, Liverpool. 

11,592. OperaTiInc Ammeters, C. K. Mills.—(H. M. 
Pilkington and R. &. White, United States.) 

11,593. Decorative Watt VentTiLatTor, E. Ballard, 
London. 


11,594. VentiLaTors, A. J. Boult.—(£. Hochheim.) 

11,595. Furnace Damper Recutators, W. P. Thomp- 
son.—(L. F. Smith, United States ) 

11,596. Motor Enainzs, M. Mercier and F. Boddington, 
Manchester. 

11,597. Cottars, M. Friedly, London. 

11,598. Tramcars and in Motors therefor, W. P. 

ompson.—{J. M. O'Kelly, United States.) 

11,599. Hypravutic Pressure Recuiators, W. W. 
Sutcliffe, London. 

11,600. Hotpinc Devices, W. P. Thomson.—(C. M. 
Conradson, United States.) 

11,601. Cueck Vatves, M. Laspeyre, London. 

11,602. Construction of Topacco Pipgs, A. H. Smith, 
London. 

11,603. Praninc Toots, E. G. Brewer.—(K. A. Wind- 
miller, Germany.) 

11,604. Manvuracture of Beer, G. E. Jacquemin, 
London. 

11,605. Arm CusHions, G. W. Price, London. 

11,606. ManuracturRE oi Iron and Steet, F. Siemens, 


on. 

11,607. WHaLEBonE Composition Sprincs, J. Buier, 
on. 

11,608. Prosecrites for Arr Guns, E.J. D. Newitt, 


on, 
11,609. Framinc Poorocrapus, G. Haines, London. 
11,610. VeLocipepes, H. Warrington, London. 
2 "aaa AtracuMents, A. C. Nunn, Chisel- 
urs’ 
11,612. Smoxe Burninc Firepiaces, J. Dales, Leeds. 
oo ae of Boots, &c , C. and E. Lewis, 
01 


11,614. Swrwmine Bett, R. J. Lee, London. 

11,615. Heatinc Feep Water, J. Y. Johnson.—(J. 
Belleville, France ) 

11,616. THREaDING NeFDuEs, Darling’s Needle Threader 
Company.—(C. F. Eckhardt, Germany.) 

11,617. Dynamo Macuines, C. J. Hall, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette, 


473,187. MecHanisM FoR GRINDING THE TRAVELLING 
Fats oF Carpinc Enoines, B. A. Dobson and W. 
1. Bromiley, Bolton, England. —Filed November 18th, 
1891. 

Claim.—{1) In a travelling fiat carding engine, the 
combination, with the grinding roller supported in a 
counterbalanced lever, of the dummy or guide &, the 
slide or intermediate piece j, and the lever i, centred 
on the bowl shaft, su’ tially as herein set forth. 
(2) The combination, with the grinding roller and the 
guide surface i’, supported and kept to their 
work by a weighted lever, of the slide or intermediate 
piece j, one portion of which is red to receive the 
working surface of the flat, and another is supported 
by the aforesaid guide surface #’, substantially as 
herein set forth. (3) The combination of the slide /, 
the bow] shaft g, bowl s, lever i, slide or intermediate 
piece j, with its prepared surfaces and finger j2, as 











specified, dummy or guide k, with its prepared 
surface k&’, the balanced lever m, snug m’, screw r, 


(473.187) 





spring p, and incline ;?, all substantially as and for 
the purposes herein set forth. 


473,322. CentrirvcaL Macuine, J. Laidlaw, Glasgow 
Scotland.—Filed July 9th, 1891. 

Claim.—(1) The combination, with the revoluble 
foraminous receptacle or basket, of the chute adapted 
to receive the contents of a hopper and to discharge 
the same into the basket through suitable means, and 
the toothed ring adapted to be rotated and to vibrate 
said chute through suitable means, substantially as 
set forth. (2) The bination of the lubl 
basket, the vibrating chute adapted to discharge into 
said basket, the rod attached to said chute, and the 
rotatable toothed ring engaging said rod for vibrating 
the chute, substantially as set forth. (3) The combi- 
nation of the revoluble basket or foraminous recep- 
tacle, the rotatable toothed ring, the pivotted spring- 
pressed chute, and the rod having a lever connection 
with said chute and engaged by said toothed ring, 
substantially as set forth. (4) The combination of the 
casing or closure, the chambered cover having its 

















bottom secured to the upper end of said casing and 
ete pe with a discharge outlet and ut, the 
sket or foraminous receptacle having at its upper 
end an overhanging lip or rim and means for rota 
it, the chamber within said casing or closure whose 
bottom curves upward centrally and stands at an 
interval from the support for said basket, the toothed 
soe or ring supported upon rolls or trucks hung in 
rackets secured to said casing, and means for rotating 
said ring or plate, the pivotted chute having connected 
to it the rod adapted to engage said toothed ring, the 
spring interposed between said cover and chute, and 
tl arranged above said chute, substantially as 
8 ed, 


473,367. Dysamo-gLectric Macuing, 8. H. Short, 
Cleveland, Ohio.—Filed June 24th, 1891. 

Claim.—{(1) A dynamo electric machine having the 
armature turning in sliding contact with the field 
poles, substantially as set forth. (2) A dynamov elec- 
tric machine having a laminated toothed armature 
core with iron outside the bobbins and insulated from 








the armature core, turning in contact with the field 
poles and provided with means for lubricating the 
sliding contact thus made, substantially as described. 
(3) A dynamo-electric machine having the armature 
journalled at the periphery in bearings constituted by 
the field magnets and held by the magnetic attraction 
from endwise motion, substantially as described. 


473,459. Sprit Puttey Ciamp, J. J. Hogan, Brook- 
lyn, N.Y.—Filed June 15th, 1891. 
Claim.—(1) The combination, with a split pulley hub 
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provided with bosses at its opposite ends, of divided 
clamp collars having their parts secured 

bolts and clamped upon the exterior of the 
and for the purpose set forth. (2) The combination, 


ther by 
as 








with a pulley hub having bosses upon the ends tapered 
inw: ys as described, of threaded sleeves fitted 
internally upon the tapering bosses, and divided 
collars f, threaded internally to fit the sleeves and 
govsess with the clamping bolts and the interna] 
8 g to bear upon the ends of the bosses, as and 

for the purpose set forth. (3) The combination, with 
a pulley hub having bosses upon the ends tapered 
inwardly, as described, of threaded sleeves Rtted 
interna)ly upon the eons ee lugs upon the 
hub to e ‘e the sleeves and hold them from turning, 
and divided collars /, threaded internally to fit the 
sleeves and provided with clamping bolts and with 
the internal ~—— g to bear upon the ends of the 

as set forth, 
473,469, Cytinper Casino, BE. W. Mackensie- Hughes, 
Chicago, Ill.—Filed July 8rd, 1889. 

Claim.—(1) The pressed steel cylinder casing formed 
of one piece of metal having a flat —— and the 
inwardly projecting flange B, substartially as de. 


473,489) 





scribed. (2) The cylinder casing A, having tho 
inwardly projecting flange Band the outwardly pro. 
jecting flange, all pressed from one piece of steel, 
substantially as described. 
473,489, Sewerace System, S. FE. Babcock, Little 
Falls, N.Y.—Filed April 22nd, 1891. 

Claim.—A covered or pipe sewer provided with a 
series of auxiliary inlet pipes entering the sewer at 
the side near the bottom thereof, the mouths of which 


473489] 











ee KOOP 


<> 
Cl = NX 
= : 
i, 









S 


SS 
KKK 


Ke 


rie 


QZ 
SS 






are located outside the sewer above the contemplated 

sewage level and face downward, substantially as 

shown and described. 

473,509. Vacuum-pump, W. L. Judson, New York, 
N.Y.—Filed September 25th, 1890. 

Claim.—{1) The combination, with an inclosing 
ee g or casing, of a fixed and a movable convex 
h having their convex surfaces opposed to each 
other, and the said movable head being pivotally 
mounted on the centre of the fixed head, IB ot om a 
swinging motion may be im to the movable 
head to effect radial contact between the two heads 

rogressive about their common centre. (2) The com- 

tion, with the fixed head having a convex upper 
face, of the opposing movable head having a convex 
lower face, the ball bearing between the two at their 
common centre, the radial abutment integral with 


473509 


















said ball pivotally mounted in one head and working 
between king strips pivotally seated in a slot in 
the other head, the flange inclosing the space between 
the two heads, the inlet ports on one side of said 
abutment, the outlet ports on the other side of the 
same provided with check valves, the vertical driving 
shaft in line with the centres of the head provided 
with a crank arm, the shaft rising from the centre of 
oe ‘aad a — a said crank arm, 
an eo wi on movable counterpoised 
about its shaft, substantially as Sisuibes 
473,591. Device ror Separatine O11 From Feep- 
WATER, J. Reilly, Brooklyn, N. Y.—Filed August 
14th, 1891. 

Claim.—(1) The chamber F, having the inlet pipe Q 
and outlet pipe 8, combined with the escape valve N 
at the upper end of said chamber, the valve D and 

ipe C, connecting with said pipe Q, and the valve H 
and pipe I, leading from the a pe 8, substantially as 
set forth. (2) The chamber F, having the inlet pi 
Q, branch R, and outlet pipe 8, combined with the 


escape valve N for oil and air at the upper end of said 
chamber and the exit at the lower end of said 
chamber, substantially as set forth. (3) The main 
water pipe having the valve B and branch pipes C I, 
combined with the chamber F, the inlet and outlet 
pipes Q Sin said cham’ 

connecting said inlet pipe with the 
branch G and valve H, a ou! pipe 
with the pipe I, the escape valve N at the upper end 
of said chamber, and the exit valve P at the base of 
said chamber, substantially as set forth. 
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ON THE CONSTRUCTION OF THE MODERN 
LOCOMOTIVE. 


SECTION II: FOUNDRY.—PART II.: THE USE OF STEEL 
CASTINGS, 


TE introduction of trustworthy mild steel castings has 
replaced in the locomotive iron castings and hey to 
the extent of about forty articles—illustrated by Figs. 87 
to 108—including stays, gusset or otherwise; horn-blocks 
and axle-boxes, domes, covers, and safety valve seatings ; 
spring links, brackets, and fire-box foundation rings ; 
reversing shaft—Joy gear—motion plate and brake shaft; 
wheel centres, and to a limited extent, the unhammered 
crank axles made by a well-known firm in the North of 
England; one of which, supplied to the North British 
Railway for Engine 460, a heavy class of goods engine, 
working trains over the main lines, has run a mileage of 
837,879 miles from 19th February, 1881, to the 27th April, 
1892, This would, of course, be considered a good mileage 
for a mild steel forged axle, and is mentioned asan interest- 
ing fact; but under existing circumstances, the author does 
not deliberately advocate the use of steel castings for crank 
axles, although the experiment deserves encomium, and 
their adoption may be in the future an accomplished fact. 

Advantages may be gained in many — by the 
adoption of steel castings, because they can be guaranteed 
to be sound, homogeneous, and free from internal strains, 
at the same time possessing the specified tenacity and 
ductility, contrasting favourably with built-up iron 
forgi and those from mild steel ingots, remarkable 
results as to ductility having come oan the personal 
experience of the author. The tensile strength of 
unforged steel castings may be taken at about e to 
four times that of cast iron, therefore they may be con- 
siderably lighter than those of cast iron of equal strength, 
but whenever steel castings have to replace forgings or 
iron castings, the physical properties expected of those 
castings must be carefully taken into consideration, 
ductility being of much greater value than an unusually 
high tenacity, because it will give a greater amount of 
endurance and furnish ample warning of failures, excepting 
perhaps in a few cases, such as pins, where a great 
amount of wear and tear takes place, due to friction. 

Steel castings are designed sometimes of a peculiar 
shape, and thin in section; when this is the case the 
steel founders have to contend with several difficulties in 
manufacture which could be avoided if the designer 
would keep in view the fact that steel castings should be 
as simple in design and as near uniformity in thickness as 
the circumstances of the case will admit, and of easy 
curves. It is contended by some American engineers 
that it is preferable to bolt several small castings to one 
large one, than to make a complicated casting with several 
branches, brackets, and projections ; because each change 
in the form of the casting is a source of uncertainty. 
Steel wheel centres having the rim, boss, arms, and 
balance weight formed in one casting, contrast very favour- 
ably with built-up wrought iron centres, in which there 
are of necessity so many welds. To overcome the manufac- 
turing difficulties, it is of the utmost importance that the rim 
should be in proportion to the arms, which are mostly of 
the oval section, the dimensions of the major and minor 
axes where they enter the boss being 4}in. by 2in., and at 
the rim 3gin. by 1jin., Figs. 93,94. A Sheffield authority 
opines that the most trustworthy job is made of wheel 
centres by having a strengthening rib on the inside of the 
rim and another rib at the boss into which the arms sink ; 
also that in the case of crank boss wheels trouble is 
sometimes experienced when the counterbalance weight 
is heavy and relatively out of proportion to the other 
parts of the wheel. This large mass of material near 
the outside cools more slowly than the rest of the metal, 
thereby tending to draw it out of shape. Therefore, to 
obtain a thoroughly sound and good steel casting, the 
balance weight should be distributed over a sufficient 
number of spaces between the spokes. The adoption of 
steel roof-bars for fire-boxes has proved a success—see 
Fig. 15, vol. lxxiii., page 21. It enables the stays to be 
well proportioned, and convenient attachments for an 
form of sling stays desired can be easily added. Wi 
cast steel horn-blocks and axle-boxes there is greater 
strength without being cumbersome, greater security in 
running, and the risk of breakage is reduced to a 
minimum. Cast steel motion-plates give greater stability 
as frame stays. Being cast in one piece, there are not 
any rivets to work loose, as in the case of the built-up 
type, and, having greater strength and elasticity than 
cast iron, they can be made lighter, and there is not the 
same danger of breakage from sudden shocks. Generally, 
the remarks made as to the design of iron castings apply 
themselves doubly to steel castings, especially relating to 
fillets, abrupt changes, crystallisation, and the internal 
strains set up by unequal contraction. 

The process and the raw materials should exercise a 

+ influence upon the choice of steel castings, because 
they can be produced short and brittle, which no amount 
of subsequent annealing will rectify, for reasons well 
known to metallurgists. Up to the present, as far as the 
author is aware, the acid process les given the most 
uniformly successful castings, the basic and the Bessemer 
generally favour oxidisation of the metal during the 
process, and this incorporation of the oxides of iron is 

———. obnoxious, not only in steel for castings, 

ut generally, although upon occasions splendid castings 
have been made by these two latter processes, and at 
the same time containing a low percentage content of 
carbon. The enormous temperature required to produce 
fluidity, the difficulty in obtaining a suitable facing sand 
sufficiently refractory to withstand this great tempera- 
ture, and at the same time porous enough to allow the 
gases to permeate through, besides the direct venting, 
and the mould being to a certain extent fragile enoug’ 
to allow the greater contraction without pulling the cast- 
ing, all tend to produce a product which cannot compete, 
a8 far as surface is concerned, with iron castings. 

A peculiarity relating specially to steel castings is the 
great diversity of opinion and want of uniformity in 





specifications. Different engineers have different ideas 
both as regards the quality required for certain purposes, 
and the size of the test bars. The latter vary from 2in. 
to 10in. long, whilst an elongation of 20 per cent. to 
10 per cent. is specified for the different lengths of 2in., 
5in., and 8in. long. The same remarks relate also to the 
bending test bars. Different lengths, round and square in 
section, and the angle of deflection which the bars must 


At the same works, mentioned previously as the 
makers of unhammered crank axles, four different 
grades of material are manufactured, viz.:—(1) An extra 
soft steel of 28 tons to 32 tons per square inch ultimate 
tensile strength, and 25 per cent. to 15 per cent. elonga- 
tion, which is applicable only to castings of fairly plain 
section, for all purposes es toughness is essential, 
such as wheel centres, cranks—marine or otherwise— 





























TABLE I. 
| Analysis—per cent. Section. | Stress Fracture. 
| , ; ene 
| ; | . | g@ 8.8 ¢ ¢ | 84 
Test | 3 | § | &4 log. leof.] @, | aad | Sue ‘aia’ 
fi 2 . a a | be he a Dh os p-4 S Seq cma ks, 
ml alga) ¢ | a | oh [feta gig] ae | GEE] oes 
lala é e | | 62 |eeen|Eeer| es" | esS| 8.4 | 
aia; 4 | & | fs EPR 2 | o | S| aga 
| | | oF |S & | 
SA13 | °30 | *22 | °63 1°75 | °533 | °228 27°0 } 381°0 55°1 43°8 24 Annealed, 
” ne a ar x PP a | 30°4 55°1 | 43°8 24 Do. 
ns bea HS irae | Maar? ‘a 19°2 | 33°4 56°4 41°0 24 Do, 
| | 31°6 42°8 24 Average, 
HA | ,, Bs bs - fe We | 33°6 | 46°6 | 26°84] 16 Not annealed. 
| ae = Percentage advantage. 
wase | ‘OB | 28 | -Ot 1°75 533 223 | 33°0 56°0 41°0 22°2' Annealed. 
Pa gg - Pe 3 s a 19°0 | 36°0 57°1 37°06 21°5 Do. 
- ae pa Bs oA 99 Je Spioiled in| tooling. Do. 
} | 84°5 39°03 21°8 Average. 
BAW ,, - re “3 Ps - Sploiled in| tooling. Not annealed. 
| | Percentage advantage, 
SA48  °50 | “41 | 66 1°75 +533 223 | 44°0 52°9 16°8 12 | Annealed. 
a Saree aod wid ida ‘a ‘s a 24 | 45°2 48°23 6°3 5 Do. 
” ” | ” | 9 ” ” ” 42°2 48°06 12°3 9 Do, 
| | | 43°8 11°8 8°6 Average. 
mad). a AN os, 7 i 7 | 44°4 | 46°2 4°13 2 Not annealed. 
| } a1 = Percentage advantage, 
SA60 | ‘77 | °46 | °67 1°75 +533 *223 | 39°8 40°34 1°35 1:0 | Annealed, 
ai erg ea ae i i . | 39-0 | 40°34] 3:3 | 1:9) Do 
is i ” ° e fs ; 32°4 | 33°6 | 34:21] 1:8 1°5 | Do. 
37°4 2°15 1°4| Average. 
HA60_ ,, en are i ‘ ‘“ 36°4 36°61 0°8 Nil | Not annealed. 
| 10°2 = | Percentage advantage. 
8A82 | 96 | *62 | °64 1°75 533 *223 31°0 31°71 2°24 2 | Annealed. 
” ” ” ” ” ” ” 38°0 | 38°3 0°80 re Do. 
” ” ” 9 ” ” ” 35°6 | 36°2 1°80 i Do. 
| | 34°8 1°61 1°3 Average. 
HAS | ,, vm | + re re “ | 37°0 37°3 0°8 Nil Not annealed. 

















sustain without fracture, are specified. Another difficulty 
is in nominating the grade of steel required. For 
instance, there should be a distinct difference in the 
specified grade for the steel for a gear wheel. 


cross-heads, motion-plates, horn-blocks, bogie frames, 
and locomotive work generally. This material would 
give a minimum elongation of 15 per cent. on 2in., and 
would be capable of bending while cold through an 





















































and that of a locomotive driving wheel. In the| angle of from 90 deg. to 60 deg. respectively. (2) A 
TaBLe II. 
Analysis. | Section. Stress. Fracture. 
— | —_—— Elongation in per- 
| ilgl |, te loz |. | bl ecu] mettttttte, 
Tet} .| . me wealee.! Bs! 3g] 2s 
aia ses/ Sebel = 1 $88 Remarks. 
mee EEL BIE] E | g [BRE GEE 28 32) 222) 
| 3 |}8| 3 E |gav|za7|] 8") Za ass : : 
g ja} A £5 |a ° 6 °R4) Sin 4in. | 2in. 
- | a | <j Ze |e | 3.68 | 
028 | 41-32) 47 | 5 | *745 | 350 15°26 | 3379 | 368 | 4003 816/12 | — | 19 |Notannealed Taken from the git of a 
021 | 26 — | —|,,| 754 | 4464) — | 328 | 48-17) -2734 38-7 | 22 | — | 87 |Annealed J hydraulic rivetter casting 
024 | -47 00) “64 vy | °741 | 4810] 155 | 821 | 88:20 | 418 29 | 4-16, — | 6 vee, 
aS Tae ae 719 | 30959 | 13-96 | 36-6 | 50-46 | « 31/14: ae Taken from the git of 4 
025 | 35 » | °710 | 3959 | 13:26 | 36°6 | 50°66 | pat 28°11 | 14°6 24 =| Annealed hvarauticcylinder casting 
1518} 35! — —/|,,| 754 | 4464) 11-7 | 323 | 50°27 | 2784 | 38°7 | 15 — | 28 Do. 
027 | 42°33 | 49) ,, | *758 | 4512 | 19°8 | 24-01 | 24°80 | 4382! 28 | 1 1 — |Notannealed + Taken from the git of 
020 | 42! — | — |» *756 | 4488} 11°8 | 28-4 I 375 159 | 13 — | 16 | Annealed \ a hornblock. 
825 |-47 -33| +47) ,,| *724 | 4166 | 13-12 | 30 08 | 40:36 | +3067 | 23-05 | 21-9 | 23-4 | 28 Do. ) ; 
059} 41 — — | »»| 757 | 4500 19:54 | 38-19 | 43°05 | 399 |1128) — | 11°5 | 13 Do. oe 
060 | -41. — | — | ,,| °757 | -4500 | 19-04 | 37-69 | 42°37 | -400 104 | — |10 | 12 Do. 
0157 | 85! — | —|,, | °754 | 4465 | 19-0 | 38:3 45°60 | 375 itt 14°5 | 14°5 16 Do. ) 
a a ae -7r4 | -44er ? | 4R.9F | « : i | 99+ Taken from the gits of 
0158 | 35 oo | °754 4465 | 18°69 | 38:5 | 48°35 | 3462 | 22°46 | 19°25) 20 | 22°5 Do. hornblocks g Res ks, one 
0159 | 35 — | — | »,| °747 | 4382 | 18°64 | 38-4 | 47°59 | 3536 1930] 17°8 | 18 | 21°5 Do. 
06567 |— —| —| ,,| °539 | -2281 | 18-60 | 31-32 | 59-83 | ‘194 4765, — | — | 26:5] Do. 4ft. din, wheel centre. 
06568 | — —]|—/,,| °548 | ‘2358 | 15-19 | 30-24 | 56-77 | 1256 1673 _ — 28:0 Do, 2ft. 6in. wheel centre. 
06883 | — —}|— _ ,,| °540 | 2290/17°5 | 35-6 | 39°92 | 2042 108 |— — (145 Do. Trolley wheel. 
O15 | — | — |— | » *540 | +2290 | 13°62 | 28°4 | 34-10 1907 16-7 | _ — | 32:0 Do. Piston. 
former case, a material is required to withstand a medium steel of 82 tons to 35 tons per square inch 


considerable amount of wear and tear, whereas in the 
latter, the wear and tear takes place in the tyre, and the 
wheel centre is required to be tough, to withstand all the 
strains set up in passing over rough roads, crossings, and 


ultimate tensile strength, and 15 per cent. to 8 per cent. 
elongation, suitable for heavy gearing, boiler seatings, &c. 
(8) A medium hard steel of 35 tons to 40 tons per square 
inch ultimate tensile strength, and from 8 per cent. to 




















TaBLe III, 
Section. | Stress. Strain. 

mark. | engi | Dicwoct | | ax ve | mantosmt. | waste | Detection. |vuidihe'esn| "mts 

the bar. | supports. | specimen per square inch. men passed. | 

Inches. | Inches. in. £4. | © | Tons per sq. in. | a Inches. Deg. | 
A 79 14 10 1} ; 1 9531 24:00 45°25 5°73 127 Not broken. 
» 84 ” 9 - ‘s | 2777 | 56:53 3°55 87°5 Broken. 
» 85 ‘a . ‘ » | are | 49987 112 29°5 Do. 
» 87 ‘ * ; i | 2811 | 5485 5°80 126 | Not broken. 
» 89 ” 9 , 4 27-42 51-42 5°50 119°5 Do. 
» 90 » ” % +s 27-42 | 51°42 5°40 119 | Do. 
» 96 ae i 811 | 5143 5840 | 125 Do. 
et » |» " | m 27-42 | 51°77 5-71 | 124 | Do. 














round curves, due consideration also being given to the 
shape, and whether the required product is to be in 
tension or compression. Therefore it would be conducive 
to general excellence, and facilitate the progress of steel 
castings to a desired end, to formulate a standard 
specification for the grade of material required for 
locomotive work, and recognise a standard size for both 
the tensile and bending test bars. This would be 
certainly advantageous to both consumers and founders. 


3 per cent. elongation, suitable for all kinds of gearing, 
hydraulic cylinders, permanent way castings, tram 
| wheels, and all castings where a maximum wearing 
| capacity is required; and (4) a hard steel adapted for 
special purposes requiring great hardness and strength. 

|. The annealing of steel castings is a matter of great 
| importance, especially when toughness and ductility is 
essential. By this process the internal strains set up 
during casting in the different parts have a period of 
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time whilst at a uniform temperature, and when the 
crystalline structure is changed into an amorphous or 
plastic state, to adjust themselves to one another, and, 
according to Sir William Siemens, it must therefore be 
most disadvantageous to allow the castings to cool right 
down, whereby these differences of strain would be 
brought to a maximum, and very likely cause an evil 
that was preventible. In order to anneal a casting to 
the greatest advantage, it should be removed from the 
mould to the annealing furnace without allowing it to 
cool; but no doubt a considerable amount of judgment 
must be exercised in removing a casting hot from the 
mould, and it is quite sufficient to specify that each 
casting must be thoroughly annealed, and allowed to cool 
gradually, in such a manner that there shall be no undue 
strain in any part. 

Table I. gives the results of some experiments on the 
tensile strength of specimens taken from ordinary cast- 
ings, without any subsequent hammering, in order to 
ascertain how the mechanical properties of steel castings 
are effected by annealing, and also by its chemical com- 
position. Five groups, each containing four specimens, 
were tested; the first three pieces in each group being 
annealed and the last in each unannealed—nature of the 
castings No. 1. 

The advantage gained by annealing may be expressed 
by a percentage, acting upon the suggestion made by 
Sir J. Whitworth at the Manchester meeting of the 
Institute of Mechanical Engineers in 1875, in which he 


proposed a mode of comparison of metals by taking the | 









































tion of the carbon may separate into the graphitic or 
amorphous condition, and it is this circumstance which 
is the cause of this noticeable change. The total carbon, 
TABLE IV, 
| | #. | Sg ; |e Se 
a | SI ae Se A | ae Do z | 
S | & a teak £4 a Z £8 ma 53 .o 
Z a2 | 33 S| ae | gg. | soe 
b BE | gg | de | of | FBR | Cax8 
3 Ss 24 faq| 3 a5 223% 
a 4 A Be | Bg | ae ape a 
6% | gs S 4°53 
| Deg. 
8 74! 2:256 1/128 10 | 7617 | 31°015 274 
8 742 - . oe | 8161 | 307470 275 
8741 5 » | 9°794 | 82°647 | 282 
a7 1, ‘5 ‘ 9794 | 29°926 218 
| 
ao | . . » | 7610 | 30°400 = -278 
014 ” ” és 9790 31:010 271 
015 ” ” » 7610 81°550 285 
016 eo 24 e 8-700 | 32°640 316 
when ascertained by the combustion method, remains 
after annealing exactly what it was before. There still 





remains, however, a possibility that the content of carbon 
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ne Dee eee Oese ee neasieinece oe 
ee Section. Stress. Strain. | Fracture. 
ely | dligeio dig [e | alg. | a 

Test | Maker. sé £4 | 3 gs Beg | o. oda! 3 | 34 | } 3 Remarks. 

mg) EASg ase) Gage ie | oy) mm | 
E)P EEE Se gE! & | 

edie lacks fo nd ead | iid Ae Deg. 

C 337 | No.2 | 2/7979 °5 | — | 82°5 29°0 40°4 | 

C 2B 12) es: ee Le 

C 17 alts 1 w | =~ [oes] = | ae] — les 

C 234A hi eso eRe — | 382°0) — | 26-8) — | 30°9| 

C 111 ns ee Pe —- 40 — |190 — | 20°0 

C117 wl ele to eT ae Pe) oe 

Cl re EE ‘i — |520) — | 40) — 6°3 

C2 SN ag Peg: Lee RT oe! EO oe | 

C3 wi io | oo | — | 640) — | 60] — | 8-0] 
| — | — | — [%0) — | 5) — 40°4 | Ist centre arm 3 
ni — | — |] — 1900] — lare| — | soe! » oo» tim 3 
»| — | — | — | 270!) — | 285) — | 38-6} 1» 97, bal. weight [ ¢ 8 
ol —|— | — |s6] — | soe] — | a3] Qad ,, arm | 33 

1958 | Various — -7979°5 | — | 36-9) — | — | -3632| 27-3| Granular... ... ..| 35 | 

3221 2 -620/ -301 — | 30-0! 64 | 32-0 | -1520/ 49°5 | Fibrous to | 

3222 » 565 | 250 — | 82:5 | 55 | 27-5 | 1450) 42-0] __,, 80 

$223 »» | 540 | °229} — | 31°1! 60 30°0 | 1190; 48°0| ,, 

3224 », | 500 | *196 | — | 82°6| 55 | 27-5 | 1070! 45-4] —_,, sex. Aes. a 

3135 » 60) "246 — B25 -B7_| 18° | 2200 10°5 | Granular and fibrov: 

3136 » 565 | 250 — | 812| 34 | 17°0|-2000' 200) ,, 30% ,, 

3137 » "565 250 — | 31°6 60 | 30°0 | -1350 | 46-0 | Fibrous 

3438 No.3 | 2) — | ‘287 | 18°6 | 82°4 64 | 82°0 1194 | 49°6 | 100% fibrous ... 180 Not broken. Size 8” and 

3439 » — | 216 | 18°5| 82-9 60 | 30°0|-1244| 42°83] ,, _,, Figs 4 Do. (2 radius 

3441 » | — | *223 | 18°8 | 82-2 | -62 | 31-0 1152| 48°3| ,, ,, e Do. 

3442 » | — | °287 | 17°83 | 81-7 | 65 | 82°5 | 1134) 50-0 ae 7 Do. 

3443 = | 227 | 19°8 | 87-0 | 45 | 22-5 | -1661| 26-8 | 20% fib., 80% gran. | ,, Do. 

S444 » | — | °225 | 18°83 | 81-6 | 62 | 31-0 | 1295) 45°5 | Fibrous 7 Do. 

3445 | mm | 214 | 17°7 | 82-2 | 60 | 80°0 | 1184] 469) doe Do. 

3472 | — | "223 20° 85-2 | 50 | 25-0 | 1520) 81-8 | 4% fib, 96% gran. | 115 | Broken. Size 2” and yf,” 

3473 1) = | 220 16S 80-4 | 65 | 82-5 | -1134| 48-0 | 100% fibrous ... ...| 180 | Not broken, [radius 

3474 » — | 212/196 32-4| 60 | 30-0 | +1134) 465] ,, ,, | 85 | Broken, 

3475 | — | 1220) 17°8 82°83) 65 | 92°5 | -1194/ 45-7] ., _,, .... 180 | Not broken. 

3476 » = | 1220 | 18°5 | 34-6 | +52 26°0 | 1520 | 90-9 | 10%, fib., 90% gran, | 100 | Broken. 

3477 » | — | 1224 | 18-4 | 82°0 | -60 | 80°0 | 1452] 35-1 100% fibrous ... .... 180 | Not broken. 

3478 » = | 1283) 185 35-0 42 | 21-0 | 1960! 15°8 | 100% granular... ...| 180 Do. 

3479 » = | 2200 186 31-4 60 80-0 45°7 | 100% fibrous ... ..., 180 Do. 
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sum of their tensile strengths and percentage elongation; 
but in the case before us, to this sum that of the per- 
centage contraction of area will be added, and from 
‘Table I. it is seen that varying with the grade of 
material, this advantage of 
the annealed over the unan- 





in the surface of the casting may be richer, owing to the 
absorption from the mould, and that the annealing causes 
a skin of oxide of iron, which would act as a medium for 
the combustion of some of this carbon in the surface. A 











nealed is from 10 to 28 per Fig 95 

cent. _ ae er 
Table II. gives some fur- [7 : 

ther results, obtained in a 

series of experiments con- | 





thority as Table I., for the 
purpose of ascertaining how 
the tensile strength of steel 
castings is affected by the 


ducted by the same au- Perr edy a | 
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annealing process. 

From Table II. it will be 
observed that the annealing 
process causes a considerable 























carbon, the carbons being 
ascertained by the colour test 
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reduction of the combined : 
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before and after annealing. 
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The figures clearly indicate 
the fact, that to the extent 


shown, the combined or hardening carbon has been. 
changed into — or amorphous carbon, which 


latter does not ct the colour test. Under condi- 
tions which are not quite understood, a large propor- 


similar change has been noticed by manufacturers of 
mild steel ingots, and the users of iron castings exposed 
to long continued heat, which does appreciably lessen the 
content of skin carbon, and causes a peculiar phenomenon, 


but these drillings were taken from the body of the 
casting and all surface ones were discarded. It is clearly 
seen on comparing these tabulated results, that while 
the tensile resistance of the original area is scarcely 
affected by the annealing process, the ductility of the 
material is very considerably increased. 

Tables III. and IV. give the results obtained in a series 
of experiments on the transverse strengths and torsional 
resistance of unhammered, annealed steel castings, the 
specimens being cut from crank webs—same authority as 
Tables I. and II., No. 1. 

Table V. gives further results, by different authorities, 
of the physical properties of steel castings. 

It may therefore be concluded that steel castings can 
be supplied very much superior to iron castings or 
forgings, and to rival those forgings made of hammered 
or wrought steel, although it must be remembered that 
in a crank axle or any other forging, hammering makes a 
hard skin, which never gets any hotter as the forging 
cools, consequently internal strains are set up, and the 
centre metal is of little use from a physical point of 
view, and the cruciform shape taken by a pipe in an 
ingot is well known. 
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From the foregoing results it would be reasonable to 
specify that the castings shall be made in close grained 
steel of uniform quality, perfectly sound, free from 
honey comb or any other defects, and of 28 to 
84 tons tenacity per square inch, with a minimum 
elongation of 15 per cent. on 2in. The bending tests 
to be made upon bars lin. or ljin. square, which should 
be capable of bending cold without fracture over a 
radius not greater than about one and a-half times the 
thickness of the sample, and through an angle depending 
upon the ultimate strength. This angle to be not less 
than 90 deg. at 28 tons, and 60 deg. at 34 tons per 
square inch, and in proportion for strengths between 
those limits. At the present time all locomotive 
castings are made to the above specification when 
nothing otherwise has been specified, and all the engine 
castings for the Admiralty are made to the above limits. 
The castings to be thoroughly annealed for reasons 
already stated. 

The wheel centres are required by some users to be rough 
turned, leaving }in. for finishing, where they have to be 
finished bright. One wheel in fifty to be supplied by the 
contractor free of cost, selected from the bulk, tested to 
destruction, and from this the tensile and bending test 
samples will be taken, the results of which will be 
accepted as the average quality of the whole. It is 
further required, by some users of wheel centres, that 
each be dropped in a running position, on the end of a 
spoke, from a height of 2ft., and allowed to fall upon a 
rail secured to the top of an ingot of at least 2 tons 
weight, after which the wheel must be turned round 
through an angle of 90 deg., and dropped in in a 
similar manner. Each casting must be then slung up 
and hammered with a 71b. hammer, to ascertain that it 
is sound. Clauses as to inspection and warranty are 
inserted to suit the purchaser; the latter is generally 
for twelve months from the date of commencing to 
work. 

As far as the analysis is concerned, probably thatis the 
best left in the hands of the steel maker, because so much 
depends upon the process. Sometimes a good analysis 
gives worse physical results than an inferior one, owing 
to the working of the charge during the earlier or latter 
stages of the heat; however, castings having an analysis 
of C +18 to ‘28, Si ‘20 to °40, S ‘02 to ‘07, P traces to ‘04, 
Mn °18 to ‘5, would give similar results to those tabulated 
in Table V. under the second authority, providing that 
the heat had been worked to the best advantage. 
Finally, in a great number of observations made by the 
author for Mr. Aspinall, it was observed throughout 
that the highest carbon with simultaneous high silicon 
gave the worst castings, and the best results were when 
the carbon is ‘28 per cent., or below, or when the content 
of carbon is from 10 to 26 per cent. less than that of 
silicon. 

In Fig. 87 is seen one-half of the motion plate, from 
the centre line of the engine to the right frame, with its 
forked attachment for securing one end of the anchor 
link of Joy’s motion, whilst an end view is shown in Fig. 
88. Two views of the crosshead are given in Figs. 89 
and 90, to which may be cast sufficient metal to be 
drawn down in the forge to the required dimensions of 
the piston rod. The driving wheel centre is given in 
Fig. 91, the leading and trailing being identical, with the 
exception of the balance weights, which are of course 
very much lighter; Fig. 92 being a half section through 
the crank pin boss. Figs. 93 and 94 are sections of the 
arms at the top and bottom. Minuter reference has 
already been made to the design of wheel centres, as well 
as the hornblock, which is shown in Fig. 98, with its 
keep, Fig. 99. This hornblock is of a useful design, but 
is frequently modified to suit the various types of loco- 
motives built by different engineers. Figs. 100 and 101 
give two views of the brake hanger, which is swung from 
the frame at one end, coupled up to the brake cylinder by 
means of suitable connecting rods from the other, and 
having the cast iron brake block attached in the centre, 
Figs. 105 and 106 being the tender brake shaft. The 





fire-box foundation ring is given in cross section in Fig. 
102 and in isometric Fig. 102a. The cross stay between 





! 
i 
i 
’ 





28 


THE ENGINEER 








JuLy 8, 1892. 





the frames in front of the fire-box is shown in Fig. 103, 
and the safety valve seating in Fig. 104. Similar designs 
to Fig. 104 are adopted for the mud collector in the 
barrel, just in front of the fire-box, and also where cast 
steel domes have been used, they required a similar 
seating. Fig. 107 is the tender spring link, and the draw 
bar, with its spring box, is shown in section in Fig. 108. 








THE BRITISH NAVY UNDER THE PRESENT 
ADMINISTRATION. 


Last week we dealt with the question of the consider- 
able increase which has taken place in the battleship 
portion of the British Navy, since the advent of the 
present Administration in 1886. To-day we propose deal- 
ing in a similar manner with the unarmoured cruisers and 
smaller vessels—excluding torpedo boats. As before, we 
have prepared a tabular statement giving the names, 
armaments, and speeds of all vessels of over 1000 tons ; 
it appeared unnecessary to detail severally the smaller 
ships and torpedo gunboats, so they are lumped together 
in the recapitulation below. Instead of placing the whole 
of the unarmoured vessels of 1892 alphabetically, we 
have classified them for convenience into various sections, 
in two consecutive columns. First come all the ships of 
1886 and 1892 which correspond, and which occupy the 
whole of the first column. It will be observed here that 
seventeen old vessels have been withdrawn from the Navy 
List, during the six years that have elapsed, and that the 
total to be carried forward to the second column for 1892 
comprises sixty-three ships. The eighty ships in the first 
column constituted the sum total of unarmoured vessels 
over 1000 tons in the British Navy of 1886. And they 
included a number of ships which were worn out, hence 
the withdrawal alluded to. The main interest must there- 
fore concentrate itself upon the second column, which 
contains the most recent, the most powerful, and the 
swiftest of our deck-protected cruisers, the value of 
which, to a country like Great Britain, withan enormous 
mercantile marine to be protected, it is perhaps impos- 
sible to over-estimate. 

Eliminating the seventeen old wooden sloops and 
corvettes which have been withdrawn since 1886, we find 
that the strength of the fleet has more than doubled itself 
in numbers, having jumped from sixty-three vessels to one 
hundred and thirty-three, the gunboats and smaller craft 
having increased in similar proportion. But, when we 
examine the component elements of those classes which go 
to make up the numbers of the second column, we find 
that quality has improved in a far higher ratio even than 
quantity. To put it in another way, there is absolutely 
ho comparison between column one and column two. 
The forty-two new cruisers, comprising a portion of 
the naval programme of 1889, are the piéce de 
resistance of the second column. The nine first- 
class, twenty-nine second-class, and four third- 
class cruisers are arranged alphabetically in classes, 
commencing with the Crescent and ending with the 
Phebe. But apart from the preponderating influence 
exerted by the numbers of ships belonging to the naval 
programme, the list of other third-class cruisers and 
sloops, commencing with the Magicienne and ending 
with the Nymphe, is a most formidable one, although we 
cannot help regretting that these last-named smaller 
ships were not designed for a higher rate of speed than 
14°50 knots. Five of the first-class torpedo gunboats 
have been included, as they have a displacement of 1070 
tons each. Glancing further down at the recapitulation, 
we find that the almost phenomenal increase of ninety- 
three ships, with a displacement of 235,000 tons, and of 
1431 guns, has been the result of the six years’ splendid 
work of the present Administration in this direction 
alone. If we add to these figures the increased provision 
made during the same period for the ironclad navy, as 
pointed out in our columns last week, we shall arrive at the 
astounding total of 103 more ships, with an additional 
displacement of 350,000 tons, and an increased armament 
of 2500 guns, as representing the outline of work done 
for the Navy. 

But the details within that outline, if gone into, would 
display, in far more remarkable proportions, the im- 
mensity of the revolution which has been effected in our 
fleet. For instance, our statement shows the Comus 
class as re-armed. Were the old muzzle-loading guns, 
extant in 1886, to be inserted in our columns, it would be 
found that about 200 muzzile-loaders have been replaced 
by breech-loaders amongst the cruisers alone, whilst 
fully 300 ordinary breech-loading guns of all calibres 
have been added to the Navy, irrespective of the 572 
heavy quick-firing guns of 4‘7in. and 6in. calibre, which 
are the creation of this period. The improvement in 
speed has developed in like ratio. The highest pro- 
portions of engine power to displacement in 1886 were 
in the Polyphemus, Iris, and Mercury; viz., 5520 to 2640, 
7830 to 3730, and 7290 to 38730 respectively. But 
three to one is an ordinary proportion in the new cruisers, 
producing a speed of 20°50 knots, and excellent results 
are anticipated from the improved first-class torpedo 
gunboats, in which the proportions will be a great deal 
higher. Then, protection of the gun crews, which was a 
matter scarcely considered prior to 1886, yet one of vital 
importance, has been thoroughly thought out. Not only 
are excellent splinter-proof shields and casemates con- 
structed in rear of the gun positions, but armoured 
trunks and expense magazines are contrived in the 
vicinity of the guns, so that danger is reduced to a very 
considerable extent. The effect of this condition upon 
fire steadiness would doubtless be felt in action. Lastly, 
the comfort of the men and the roominess of stokeholds 
has been vastly improved, though a good deal has still to 
be done in this direction. 

We do not think another word is necessary to establish 
the fact, ‘beyond a peradventure,” that no six years of 
our country’s history has seen so important and rapid a 
oy gs of our “ first great line of defence” as those 
which have elapsed between 1886 and 1892. 





———— 


Unarmoured Vessels, Complete and Building, at beginning and end of present Administration. 













































































| | | ! = 
| | | | ew 0 | Date | Meal 4:7” 
| | | | chine | | } a chine Dat 
. In |M.L.|} BL. | and |M.L. | BL. and e 
In 1886, | | and | “., | Speed. of | In 1886.) In 1892. and » |Speed.| of 
1892. | guns. guns. oF, or Tees | guns. | guns. | 9 OF ead 
| ; small.) *"* | | small.| “"* 
| | Knots. |  Brouglht forward | Knots, 
Active... ...| Do, 2); 10 9 | — | 15°10; 1869 || 80ships| 63 ships 327 | 500 | 684 | NilL| — as 
Alacrity .| Do. | — | 4 | 6 | — | 17°00| 1885 || Blake ... — | 12 | 23 | — | 19°12 | 1889 
Amphion ...| Do. — | 10 16 — | 17°00) 1883 || ¢ || Blenheim ay ee 23 — | 20°40 | 1890 
Archer sel — | 6 10 — | 17°00; 1885 || (2 Crescent ..| — | 1 24 12 | 19°50 | 1892 
Arethusa ...) Do. — | 10/17 — | 17°00; 1882 || ‘Bp || Edgar... ...) — | 2 24 10 | 20°50 | 1890 
Bacchante ...| Do. 10 | 4 | 12 | — | 15°06) 1876 || 's) Endymion... — | 2 24 10 | 19°75 | 1891 
Boadicea ...| Do. 12 | 2 16 — | 14°70} 1875 Gibraltar... — | 2 24 10 | 19°50 |Bid’ng 
Brisk .. ..., Do | — | 6 10 — | 17:00; 1886 | 3 Grafton — | 2 24 10 | 19°75 | 1892 
Briton... ... — | 14 | — 6 | — | 13°13] 1869 @ || Hawke .| — | 2 | 24 | 10 | 19°75 | 1891 
Buzzard .... Do. — | 8 8 — { 14°50! 1887 @ || RoyalArthur — | 1 24 12 | 19°50 | 189) 
Calliope .... Do. | — | 16 | 10 | — | 15°00| 1884 i || St.George...) — | 2 | 24 10 | 19°50 | 1892 
Calypso ...| Do. - | 16 10 — | 13°75) 1883 Theseus — | 2 24 10 | 19°75 |Bld’ng 
Canada .... Do. — | 10 | 8 | — | 13°00; 1881 | Holus.,. ...) — = 13 8 | 19°75 | 1891 
Caroline .... Do. -- 14 8 — | 13°10] 1882 | Andromache) — 2 13 6 | 20°00 | 1890 
Carysfort ... Do. 14 — | 6 — | 20°08 | 1878 | Apollo... | — 2/18 6 | 20°00 | 189) 
Champion... Do. — | 12 | 10 | — | 13°00| 1878 | Astrea... .../ — | — | 18 | 10 | 19°50 |Bld’ng 
Cleopatra .... Do, _ 12 10 — | 13°00; 1878 3 | Bonaventure} — — | 183 10 | 19°50 0, 
Comus... .... Do. 8 4 8 — | 12°93] 1878 B | Brilliant ...) — — 13 8 | 19°75 | 1891 
Conquest .... Do, 14 os 6 — | 13°00; 1878 ne | Cambrian _ -- 13 10 | 19°50 Bid’ng 
Constance .... Do. 4) — 6 — | 18°72; 1880 || 6 | Charybdis —_ _ 13 10 | 19°50 | Do, 
Cordelia... Do, == 10 10 — | 13°00 | 1881 || = Flora .. - — | 18 10 | 19°50 | Do, 
Cormorant.... Do, 6 = 1 — | 11°31} 1877 || g| , || Forte. = — | 18 10 | 19°50 | Do, 
Cossack .... Do. 6 | — | 10 | —.| 17°00} 1886 || ¢@]/& || Fox ... ..) — | — | 13 | 10 | 19°50] Do, 
Curagoa |... Do. | — | 12 | 10 | — | 18°00| 1878 || bj 2 | Hermione ....| — | — | 13 | 10 | 19°50]! Do. 
Diamond .... — 12 -- 6 — | 12°56| 1874 || &) & || Indefatigable) — = 13 8 | 19°75 | 1891 
Dido ... ...) — 12 _ 6 — | 18°50! 1869 || ~°| 9S || Intrepid -— — 13 8 | 19°75 1891 
Droid... ...) — 14 _ 6 — | 12°90; 1869 || © | 34 /| Iphigenia ..| — — as 8 | 19°75 | 1891 
Eclipse .... — 12 _ — | 12 1867 || E js || Latona | — 2 13 6 | 20°11 | 1890 
Emerald ... Do. _ 12 7 — | 18°20) 1876 2 || Melampus.... — 2 13 6 | 20°00 | 1890 
Encounter... — 14 _ 6 — | 18°19 | 1873 £2} 8|| Naiad... ..) — 2 | 13 6 | 20°00 | 1891 
Espiegle ..., Do. — 10 8 — | 11°50/ 1880 oO 3 | Pique ... a 2 13 6 | 19°75 | 1890 
Euryalus .... Do, 12 2 15 — | 14°72! 1877 > Rainbow ... — 2 | 18 6 | 19°75 | 1891 
Fearless .... Do. - 4 10 — | 17°27; 1886 || Retribution — 2 | 18 | 6 | 19°75 | 1891 
Forth... ...| Do. — 12 15 — | 18°00) 1886 | a _ — | 13 | 8 | 20°00; 1891 
Gannet ...; Do. 5 2 6 — |11°53 | 1878 | | Seylla —_ — | 138 | 8 | 20°00 | 1891 
Garnet ...; Do. | — | 14 7 | — | 13°00] 1877 Sirius ... _ 2] 18 6 | 19°75 | 1890 
Hecla... ...| Do, 4 2 14 — |11°7 1878 Spartan -— 2+ 13 6 | 20°44 | 1891 
Heroine ..., Do, _ 8 4 — 13°11) 1881 Sybille ...| — 2 | 13 | 6 | 20°00 | 1890 
Hyacinth | Do. | — | 8 | 4 | — | 18-10! 1881 Terpsichore| — 2 | 13 | 6 | 20°50 | 1890 
Inconstant..., Do, 16 6 13 — | 16°20, 1868 Thetis... 2 13 | 6 | 20°00 | 1890 
Iris... .... Do | — | 18 | 12 | — | 18°00) 1877 Tribune - 2 | 138 | 6 | 20°00 | 1891 
Juno... ...) — 8 — 6 — | 10°87 | 1867 ‘| Pallas ... oa - 12 | 8 | 19°10 | 1890 
Kingfisher... Do. 6 = 6 — | 11°60, 1879 Pearl ... -- 12 | 8 | 19°00 | 1890 
Leander .... Do, _ 10 17 — |17°00| 1882 | | Philomel .... — — 12 | 8 | 19°00 | 1890 
Mercury .. Do. | — | 13 | 13 | — | 18°00| 1878 (@]| Phebe ...| — | — | 12 | 8 | 19°00 | 1890 
Mersey sol ae _ 12 14 — | 18°00} 1885 4 Magicienne 6 | 18 | — | 19°75 | 1888 
Miranda ... — 6 _ 4 — | 11°00! 1879 =| Marathon... — 6 13 | — | 19°75 | 1888 
Mohawk ... Do. _ 6 10 — | 17°00; 1886 > || Medea... -- 6 13 | — | 20°00 | 1888 
Mutine ... Do. oe 10 8 — | 12°10, 1880 %- Medusa -- 6 13 | — | 20°00 | 1888 
Opal ... ...) — 12 — 6 — | 13°13); 1875 = | Melpomene — 6 J Me ie 19°75 | 1888 
Osprey... — 6 = 4 — | 16°64 1876 ~ | Katoomba... — — 12 | 8 | 18°20 | 1889 
Pegasus... — 6 4 — | 11°47} 1878 R Mildura = -- 12 | 8 | 18°20 | 1889 
Pelican ... Do — 8 4 — | 12°00) 1877 & | Ringaroona -  — | 12 | 8 | 18-20 | 1890 
Penguin .... Do. 2 oa 2 — (11°00| 1876 Tauranga ... — _ 12 | 8 | 19°00 | 1889 
Pheton ... Do, — 1 15 — | 17°00} 1883 Wallaroo .... — o- 27 | 8 = 18°20 | 1889 
Polyphemus Do, — _ 8 — | 17°80; 1881 \| Barham _ -- 6 | 6 16°50 | 1889 
Porpoise .... Do. — 6 10 — | 17°00! 1886 2. /( Barracouta... - _ 6 | 6 16°50 | 1889 
Pylades .... Do. — 14 8 — | 13°00; 1884 g Barrosa _ —_ 6 | 6 16°50 | 1889 
Racoon ...._ Do. — 6 10 — | 17°00; 1887 we Basilisk — 8 8 — | 14°50 | 1889 
Raleigh ...| Do. 8 16 12 — | 15°50! 1873 | Beagle — 8 8 — | 14°50 | 1889 
Rapid... ...| Do. | — | 12 4 | — | 13°10] 1883 || E || Bellona ae ee 6 6 16°50 | 1890 
Rover... ..., Do. — 14 8 — | 14°53| 1874 || 2 \| Blanche — — 6 6 16°50 | 1889 
Royalist .... Do. — 12 4 — | 13°10! 1883 & | Blande — — 6 6 | 15°50 | 1889 
Ruby ... .... Do, 12 _— 6 — | 12°28, 1876 = | Daphne — 8 8 — | 14°50 | 1888 
Sapphire ... — 12 — 6 — | 13°58) 1874 FA Nymphe - 8 8 — 14°50 | 1888 
Satellite ... Do. — 8 4 — | 13°10/ 1881 we \ Vulcan — “= 12 | 8 18°54 | 188 
Scout ... ...|) Do. — 4 10 — 17°00 | 1885 Z 3 Dryad — _— 4 | 2 | 19°00 |Bid’ng 
Serpent ... — = 6 20 — | 17°00) 1887 = $2 Halcyon _ — 4 2 19°00 | Do. 
Severn... | Do. | — | 12 | 15 | — | 18°17| 1885 || 2884) Harrier —|—|]| 4] 2 | 19-00! Do 
Surprise .... Do. — 4 6 — | 17°00 | 1885 ESs Hazard — — | 4 2 19°00 | Do 
Swallow .. Do. _ 8 8 — | 13°50; 1885 =~ & || Hussar — — | 4 2 19°00 Do. 
Tartar... ... Do, ~ 6 10 — |17°33; 1886 ||  « ae a 
Tenedos ... 0 — 12 _ 6 — | 12°90; 1870 || £8s Lee 327 630 | 1617 440 = - 
Thalia... .. — 8 — 2 — |11°14! 1869 = 5 33 : 9 Heichaie PRne es PSE TE 
—— --| Do. 4 12 7 = pred ron = g 33 $ Deduct armament of 17 old ships with- 
| a sad 4 8 — | 39-62! 1875 2% rh! drawn from Navy between 1886 and 1892. 
Turquoise .... — 12 canes 6 — | 12°32); 1876 ges & es ce Ga eal 
Volage ...| Do. 2 10 10 — | 15°30| 1874 © = | 
Wild Swan... Do. _ 8 4 — | 11°35 1876 1886 1892 174 6 | 100) Nil. a a 
80 ships 63ships 327 | 500 | 684 Nil. Carried forward 80 133 153 624 | 1517 440 _ os 
1 
1511 2734 
1886, 1892, 
Nos, Guns, Nos, Guns, 
Ships over 1000 tons ... ... ... ... 80 2... L511 Ships over 1000 tons ... een ee 
| Smaller vessels, torpedo gunboats, 
Smaller vessels and gunboats ... ... 39 .. ... 281 II nse aes, cee. os <u 439 
(Displacement, 219,000 tons) ... ... 119 1742 (Displacement, 454,000 tons) ... ... 212 ... ... 3173 


Difference, displacement, 235,000 tons; 93 ships; 1431 guns, 





MANCHESTER SHIP CANAL. 


Tue embankment opposite the Weston Point entrances is | 
now being united, thus closing the direct access to the river | 
Mersey against the traffic of the Bridgewater Canal and | 
docks as well as the Weaver navigation. The Manchester | 
Ship Canal Company has rented the docks and basins at | 
Weston from the Weaver trustees, and accommodates 
coasters drawing 10ft. and under at Weston. These are 
lightened in Weaver Pool to enable them to proceed from 
Weston Marsh Lock along the Weston Canal to Weston 
Docks, and the barge traffic to Runcorn and Manchester 
passes along the same route, and over the Runcorn and 
Weston Canal to the Bridgewater system. 

We have frequently called attention to the importance 
of the water space at the junction of the Weaver and Man- 
chester Ship Canal, which was curtailed by the line of the 
latter being driven inland by the House of Commons Com- 
mittee. This area is now known as Weaver Pool, and the 
following extract from the Manchester Guardian shows that 
a brisk trade is being done here. We are surprised to see 
that the jetties and other conveniences are still incomplete, 
but they will no doubt be finished and added to as increase 
of traffic requires:—‘“It is satisfactory to note that quick 
dispatch is being given in the loading and discharging of 
steamers on the opened section of the Ship Canal. The 
steamship Lotus commenced loading salt at Weaver Pool on 
Friday afternoon last, and her cargo of 702 tons was all 
loaded and stowed on Saturday night. The steamship Topaz 





| entered the Canal on Monday afternoon and discharged 590 


tons of cement before noon yesterday—Tuesday. Although 
the loading facilities are only supposed to come into opera- 
tion from July 1st, and although the jetties and wharves now 
being constructed at Weaver Pool are not quite ready, ship- 
owners have found out the advantages of the opened section 
of the Ship Canal, and the following steamers are either in 
the canal now or due within the next day or two :—Steam- 
ship Lucien 630 tons, steamship Dundonald 550 tons, steam- 
ship Millicent 800 tons, steamship Burnock 500 tons, steam- 
ship Ituna 450 tons, the last four being chartered to load salt 
at Weaver Pool, all of them vessels which are unable to 
reach Upper Mersey ports. The company have issued a 
schedule of the dues, tolls, and charges payable upon traffic 
using the Canal between the entrance at Eastham and the 
Weaver Pool.” 

The entire traffic of the Bridgewater and Weaver systems, 
as well as of the Shropshire Union Canals from Ellesmere 
Port, amounting in the aggregate to about 4,000,000 tons per 
annum, is now using the lower section of the Manchester 
Ship Canal, and passing to and from the Mersey by the 
Eastham Locks. A line of passenger steamers ply daily 
between Northwich and Liverpool, and electric launches are 
also running for the convenience of the public. 

The completion of the Canal will, no doubt, take place at a 
date long after that which was at first proposed, but with 
proper management a large part of the Canal will be in 
profitable use some considerable time before the completion 
of the whole, 
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AMERICAN SOCIETY OF CIVIL ENGINEERS. 


ANNUAL CONVENTION, 1892. 


Our American correspondent sends us the following 
account of the annual convention of the American Society 
of Civil Engineers, which was held in June at the Hygeia 
Hotel, an immense winter and summer resort, at Old Point 
Comfort, Virginia. This place is situated at the lower end 
of Chesapeake Bay, facing the opening to the Atlantic Ocean, 
between Cape Henry and Cape Charles. It is about 333 
miles south of New York, and the most direct route thence 
is by the Pennsylvania Railway, going through Philadelphia, 
and then running along the peninsula to Cape Charles, 
whence & large steamer ferries passengers across the bay to 
Old Point Comfort and “The Hygeia.” A special train 
carrying members from eastern points left New York, 
8.45 a.m., June 7th, and connected with the steamer, which 
landed them at the hotel about 7.30 p.m. About 150 mem- 
bers and 50 guests were present, among the former being 
several of the specially distinguished men of the profession, 
including General George S. Greene, who is now 92 years of 
age, but active and hearty. Close to the hotel grounds is 
Fort Monroe, one of the largest of the coast defences. 
Here, on June 8th, there was a parade and review of the 
five batteries forming the garrison, and the artillery 
school was also visited. Guard mounting, drill, dress 

rade, &c., were also visited on the different days of the 
convention, and on June 10th there was target practice with 
an Sin. rifle and a 15in. Rodman smooth bore, of the now 
antiquated t; which did such effectual service during the 
Civil War. e neighbourhood is rich in memories of that 
“late unpleasantness.” At the south-west end of the bay is 
Hampton Roads, where was fought the memorable duel 
between Captain Ericsson’s Monitor—‘ the cheese-box on a 
raft,” as she was called—and the impregnable ironclad 
Merrimac, with a victory for the former. Opening into 
Hampton Roads is the mouth of the James River, at the 
head of which is Richmond, which was so long besieged by 
the Northern and held by the Southern armies. 

At the session on June 8th, the following papers were 
read :—‘‘ Uniform Practice in Pile Driving,’ by Mr. J. Foster 
Crowe!l; ‘‘Iron Wharf at Fort Monroe, Va.,” by Mr. J. B. 
Duncklee; ‘‘ The Iron Coal Pier of the Norfolk and Western 
Railroad at Norfolk, Va.,” by Mr. W. W. Coe; “ Rainfall, 
Flow of Streams, and Storage,” by Mr. Desmond FitzGerald. 
After the afternoon session the Society viewed the parade 
above referred to, and in the evening the President, Mr. 
Mendes Cohen, delivered the annual address, taking for his 
subject the early history and development of the Baltimore 
and Ohio Railroad. Mr. Cohen is a native of—born in 1831 
—and resident in Baltimore, Md., and was connected with 
the early days of what is now the great Baltimore and Ohio 
Railroad system. In 1851 he was appointed assistant engi- 
neer under Mr. Ben. D. Frost, who had charge of the famous 
6 per cent, temporary track over the Broad Tree Tunnel, 
whose heavy grades and curves of 300ft. radius were then 
absolutely without precedent, and excited astonishment and 
interest throughout the world. After this work was completed 
Mr. Cohen was transferred to the motive power department, 
holding @ position corresponding to that of an assistant 
superintendent of motive power. Two important duties 
assigned to him in this position were the adaptation of the 
wood-burning passenger engines to coal burning, and the 
handling of traffic on the famous 10 per cent. temporary 
grades over the Kingwood Tunnel, which still remains a 
remarkable and exceptional performance in railway records. 

On June 9th there was an excursion by steamer to the 
United States Navy Yard at Portsmouth, across the bay, and 
the neighbouring city of Norfolk, a large seaport, and the 
tidewater terminus of the Norfolk and Western Railway. 
From Norfolk a narrow-gauge railway, eighteen miles long, 
took the party to the Princess Anne Hotel at Virginia Beach, 
an isolated summer hotel and resort on the open Atlantic 
coast, where lunch was served. On June 10th there was a 
business meeting in the morning, at which the announcement 
was made that the Society has, by request, undertaken the 
management of the Civil Engineering Section of the En- 
gineering Con; to be held at Chicago in 1893. At the 
afternoon session papers were read as follows :—‘‘ Hardening 
Structural Steel,” by Mr. A. C. Cunningham; “ Results 
Obtained from Tests of Full-sized Steel Eye Bars,” by Mr. 
F. H. Lewis; ‘Experiments on Iron and Steel Joints 
Rivetted at an Angle,” by Mr. B. B. Flint; ‘ Baltimore and 
Ohio Railway Tunnel in Philadelphia,” by Mr. W. W. Thayer. 
Mr. Dagron described the lining of an iron-covered tunnel in 
Baltimore with firebrick, on account of the corrosion due to 
smoke and gas from the engines. In the evening Mr. A. 
Fteley, Chief Engineer of the Aqueduct Commission, New 
York, gave a description of the New Croton Aqueduct, illus- 
trating his lecture by the stereopticon. 

On June 11th progress reports were presented by the 
committees on ‘Impurities of Domestic Water Supply ;”’ on 
“Uniform Methods of Testing Materials used in Metallic 
Structures ;”’ and on “ Standard Rail Sections.”” There was 
also a visit to the extensive shipbuilding yards, machine 
shops, and timber dry dock of the Newport News Ship- 
building Dry Dock Company, at Newport News, Virginia, 
near Old Point Comfort. The following are brief abstracts or 
notices of the most important papers presented. 

Uniform Practice im Pile Driving, by Mr. J. Foster 
Crowell.—The best known formulas for the bearing power of 
piles were given, with a diagram illustrating the variation in 
& particular case of the results given by sixteen formulas both 
as to extreme sustaining power and permissible load. These 
variations arise from the different methods of treating the 
problem, some authors taking into consideration the com- 
pressibility and weight of pile, others neglect one or both. 
The formula most favourably considered was: 

ee 2wh 


s+ec 

but the author suggested a change in this, making the con- 
stant (c) a “tangible variable for natural conditions and a 
selective variable according to the requirements of the case.” 
This variable to be for three conditions, as follows: (1) Where 
the load is static and known, but the natural support for the 
piles is insecure and doubtful: (2) where the support is trust- 
worthy, but the load is dynamic; (3) where the support is not 
known and the load is dynamic. 

Iron Pile Wharf at Fort Monroe, Va., by Mr. J. B. Duncklee. 
—This wharf runs from in front of the Hygeia Hotel to 20ft. 
depth of water, and is used for a steamboat landing. It is built 
on hollow cylindrical cast iron disc and screw piles, spaced 14ft. 
apart, centre to centre, in each direction. There is an upper 
and a lower system of horizontal bracing, of steel and wrought 
iron. The floor beams are steel I-beams, and the joists and 
planking are of Georgia pine. The area covered is about 


63,500 square feet, and the floor is 7ft. 1lin. above low tide. 
The wharf extends to a depth at low tide of 20ft. The 
extreme length is 332ft., and the width of the outer edge is 
254ft., narrowing shoreward to 56ft. The disc piles are used 
from the shore to 10ft. depth of water, beyond which are the 
screw piles. The discs were 3ft. in diameter and lin. thick, 
and the piles were sunk about 6ft. in the sand by the use of a 
2in. water jet. The floor beams were secured to flanges or 
caps at the ~ The screw piles were each set over a creo- 
soted wooden bearing pile, driven by a 2200 lb. hammer falling 
15ft. to a penetration of lin. at the last blow. They were 
then cut off about 4ft. above the sand, and the iron piles were 
screwed down over them until the wooden piles were covered 
at least 8ft. by the iron pile, when the middle section of the 
latter took a bearing on the top of the former. The hollow 
piles were then filled with concrete. 

Iron Coal Pier of the Norfolk and Western Railroad at 
Norfolk, Va. By Mr. W. W. Coe.—The pier extends 805ft. 
and is approached by a single track. There are two delivery 
tracks, one on each side of the pier, having a descending 
grade from the summit of 9in. per 100ft. There is a gravity 
return track between the delivery track with a grade of 24 
per 100ft. Transfers from the delivery to the return tracks 
are made by two shifting tables with an end movement of 8ft. 
overcoming a grade of 8in. After these tables receive the 
empty cars they move by gravity to the line and grade of the 
return track, and the car runs down the latter. A counter- 
balance then brings the transfer back to place. The founda- 
tions of the pier consist of hollow iron piles in bents 36ft. 
apart, four pilesin each. These piles are 12in. diameter, din. 
thick, built with flush joints in sections 14ft. to 20ft. long. 
There is a cast iron disc 4ft. in diameter at the base of each. 
The total length of the ~ was 45ft. to 57ft., and the pres- 
sure of water used in the jet for sinking was 301b. to 601b. 
per square inch, 

Rainfall, Flow of Streams and Storage. By Mr. Desmond 
FitzGerald.—_This paper referred to the water supply and 
watersheds of Boston, Mass., and gave a series of tables 
which were prepared for the purpose of calculating the yield 
of drainage areas which have varying proportions of land 
and water surface. ‘lhe average yearly rainfall at Boston 
for seventy-four years is 47in. with an annual range of from 
27-70in. to 67°73in. The monthly rainfall showed a 
minimum of 0:23in., and a maximum of 12in. From 45 to 
50 per cent. of the rainfall flows away in the streams, and 
about 50 per cent. is evaporated from the grcund and other 
surfaces. The maximum monthly yield from the Sudbury 
watershed was 7°448 cubic feet per second per square mile, or 
about a hundred times minimum monthly yield. The 
maximum for twenty-four hours was 41:4 cubic feet per 
second per square mile. The minimum monthly yield was 
0-068 second-feet per square mile. The average daily yield 
was 1:5472 second-feet per square mile. 

Hardening Structural Steel. By Mr. A. C. Cunningham.— 
The present method of making the heads of eye-bars, with 
the upsetting, hammering, and partial heating of the bar, 
leaves the steel in an uncertain condition as to internal stress, 
which can only be remedied by annealing, and various tests 
have been made by quenching from a cherry-red heat in 
water, fish-oil, soap and water, and boiling water. The oil 
gives the best results. The hardening of steel in compres- 
sion members is as important as in eye-bars. 

Tests of Full-sized Steel Eye-bars. By Mr. F. H. Lewis.—In 
these tests the author found differences as great as 5000 to 
10,000 lb. per square inch between the tested strength of full- 
sized steel eye-bars and of small specimen tests of the same 
material, together with a notable decrease in the full-sized 
bars in elastic limit. The average loss in elastic limit is 
1142 lb., and ultimate strength 3595 lb. The reduction in 
area is somewhat greater in the specimen tests; and the 
stretch in 8in., as compared with that on the gauged 
length of the bars, was nearly double. The author 
commented on the irregularities in the tests for elastic 
limit, which make it impossible to put them in a line 
or curve. He showed that large losses occur generally in 
bars giving high specimen tests, but that bars of 60,000 to 
64,000 lb. ultimate strength show average losses of only 
765 lb. per square inch. His conclusions were :—First, 
that we have only to use steel with low tensile strength and 
the large losses will disappear. Secondly, that tests which give 
high figures in specimen tests are less trustworthy than those 
which give low ones, and do not represent the mean value of 
the material. Engineers are deceived by these high values, 
and no doubt the real quality of any material is shown by the 
mean results. He next treated of the losses in elastic limit 
and ultimate strength by annealing, the effect being chiefly 
in softening the outer skin. These losses are, however, 
legitimate, and should be provided for in the specifications. 

Experiments on Iron and Steel Joints Rivetted at an Angle. 
By Mr. B. B. Flint.—Experiments were made on lattice bars 
of various dimensions, rivetted in various ways to a 6in. by 
sin. iron plate. The breaking load varied between the limits 
of 45,800 lb. to 55,660 lb. per square inch of net section. In 
some cases the rivets sheared, in others the plate broke 
between the rivet holes. The specimens with reamed holes 
were in general the stronger. The strength per square inch 
of the lattice bar increased as the angle made by the line of 
rivets with the bar increased. The strength of the joint as a 
whole for the same number of rivets was but little affected 
by the position of the holes. 

Emergencies on Railways. By Mr. C. M. Bolton.—This 
subject, referring specially to wrecks and accidents, was 
divided into three :—(1) The removal of the wreck of a 
train when the track is obstructed; (2) the removal of the 
wreck caused by the failure of a bridge, and the erection of a 
temporary trestle; (3) a list of tools and appliances which 
every railway company should have on hand at a convenient 
point on its line, ready for use when emergencies arise. 

Black Eagle Falls Dam at Great Falls, Montana. By Mr. 
M. 8. Parker.—The Missouri River at Great Falls has, from 
the first rapid to the foot of the falls, a distance of 10 miles, 
a descent of 4124ft., and 754ft. of this is a “‘sheer drop” at 
the Great Falls. The minimum flow of the stream is 4000 
cubic feet per second, except when the flow is affected by 
anchor ice. The dam is just above the Black Eagle Falls, and 
gives 40ft. head of water for power. It was completed in 
1891, and is built of timber cribs filled with stone partly laid 
in cement, and the chief difficulty to be overcome was the 
rapid current, due to a fall of about 2 per cent. at the site. 
The cost of construction was 175,000 dols. Assuming 3360 
cubic feet as the minimum flow, there would be available 
12,287-horse power, and the cost would therefore be 13°19 dols. 
per horse-power. 

Bridging Cations Lengthwise. By Mr. H. V. Hinckley.— 
This paper described one case of a bridge crossing a cafion 
dinguaali , and another of a bridge parallel with the caiion 





the Apache cafion, New Mexico, on the Atchison, Topeka, 
and Sante F'é Railway, and is a deck girder structure, with 
the middle supported on two “legs ” sloping downward in bear- 
ing, one on each side of the caiion. The second isin the Royal 
Gorge, on the Denver and Rio Grande Railway, where the 
inner ends of the floor beams are secured to a ledge of the 
rock, while the outer ends are carried by a plate girder, hung 
from the apexes of two pairs of inclined beams, which rise 
from footings on the rocks of the opposite sides of the cafion 
to the point of intersection above the girder. 

Cantilever Highway Bridge at Cineimnati, O. By Mr. G. 
Kaufman, and the Cantilever Span of the Bridge. By Mr. 
F. C. Osborn.—This bridge was built during 1890 and 1891. 
Its total length is 2966ft., and the main cantilever span is 
520ft. c. to c, of pins. The roadway is 24ft. wide, and there 
are two side walks, each 7ft. wide. The channel span has a 
clear height of 100ft. above low water, and 40ft. above high 
water. The site was very favourable for building upon, as 
rock foundation was found at very moderate depths. 
The work was greatly impeded by the great number 
of floods of those years. In the design of the cantilever span, 
the intention was to eliminate, as far as possible, all 
undulatory and vibratory motion from passing loads; 
rivetting connections being for this reason made large use of. 
The question of appearance as affecting the design was con- 
sidered, and the elements governing the calculation of camber 
are given. The anchorage strain was calculated at 136,000 lb. 
for each truss, and is taken up by a 6in. by ldin. eye-bar 
anchored in 20ft. of masonary. Provisions were also made 
for alternating strains in the top chord of the anchorage 
arm. 


Other papers on the list were, “Foundations,” by Mr. 
A. P. Boller;” “Thin Floors for Bridges,’ by Mr. A. F. 
Robinson; ‘Motive Power for Street Railways,” by Mr. 
A. F. Sears; ‘“ Power Required to Drive Electric Street 
Cars,” by Mr. L. B. Burnett; and “ Economics in Railway 
Tie (Sleeper) Renewals,” by Mr. B. Reece. 








THE MILLING EXHIBITION. 


THE most prominent exhibit is perhaps the complete one- 
rack roller mill plant by Messrs. Armfield and Co., of the 
Vale of Avon Ironworks, Ringwood, Hants. The plant is 
erected in a wooden frame building with three floors, and is 
driven by a 6-horse power under-type engine of Robey’s 
make. The whole is very neatly arranged, and all the ma- 
chines are driven from two shafts, a first-motion shaft below 
driving the roller mills, and one shaft above the top floor 
driven from the first-motion shaft, the upper one driving 
elevators and other machines. There are six pairs of rolls, 
two pairs in one frame on the first-floor. The rolls are 6in. 
diameter, 12in. long, the first and second break in one frame. 
The third break, which, in this small plant with only three 
breaks and three reductions, serves as bran rolls, are in the 
same frame with the second reduction. The first 
and third reduction are in the remaining frame. 
All the rolls are in pairs horizontally side by side, 
and have automatic feed regulation to the reduction 
rolls. The automatic feed regulation seems to be held as of 
importance by English makers, but the continental roller 
mills at this exhibition have nothing of the kind fitted to 
them. On the second floor there is one double purifier, fitted 
with trays for catching some of the light particles of floury 
matter which are carried up by the wind. These trays, about 
which much ingenuity has been expended during the last 
few years, are arranged close down to the silk sieves, and by 
breaking up the current of wind, and causing small areas of 
calm, allow certain valuable particles to fall back into the 
trays which would otherwise be either carried away into the 
stive room, or possibly some would fall back on the sieve and 
go away with the purified middlings, and thus on one 
hand cause loss, and on the other render the purification 
incomplete. 

The three centrifugals are iron framed, with boarded 
hoppers, and are belt-driven at a speed of 260 revolutions 
per minute; the silk of the centrifugals is kept clean by a 
revolving brush. The chop reel is three sheets long, and is 
on the top floor with the centrifugals and the bran duster. 
The scalping is effected in a double rotary sieve scalper, 
driven by a vertical shaft and cranks. The bran duster is 
one of Armfield’s horizontal adjustable pattern, of which 
Fig. 1 shows a sectional view; the frame is of iron with 
boarded top and hoppers, and in outside appearance is’ 
uniform in shape with the centrifugals. The cylinder 
is a light conical revolving iron cage, with steel ribs so 
disposed as to form a spiral trough inside the cover. The 
drum is @ series of brushes on a quick revolving shaft, 
provided with a worm at both ends by which the feed is 
taken in and the tails discharged just below the shaft level. 
Being conical in form and movable endways, it admits of 
more or less severe action of the brushes on the goods 
by a simple adjustment whilst the machine is moving. 
The wire covering is laced on the outside of the cylinder. An 
adjustable outside brush is provided for keeping the wire 
covering clean. The sizes of these machines varies from 
1480 square inches of surface up to 5020 square inches, and 
the capacity from approximately 200 lb. to 1000 lb. per hour, 
the speed of the drum from 550 in the smallest size to 400 in 
the largest sizes. Messrs. Armfield state they are working at 
the exhibition on a mixture of half English and half 
foreign wheats, producing about 70 per cent. of straight grade 
flour, the bran weighing about 11 lb. per bushel, the pollard 
about 27 lb. per bushel, and that the engine indicated 
94-horse power, the cost of the plant, exclusive of the engine, 
being about £600. The plant works very steadily and quietly, 
and, of course, includes the necessary elevators, corn bins, 
and magnetic separator in the corn spout, and a smutter of 
Howes and Ewell’s make. - 

Amongst the roller mills, those by Israel Bros., of Dresden, 
claim some attention. They are arranged in the “ three- 
high” method, with the centre roll spindle running in fixed 
bearings, the outer rolls adjustable by levers and springs. 
These two rolls have adjustments, so that either may be set 
independently of the other. Three-high roller mills are not 
now much in fashion in this country, the number made at 
the present time having greatly decreased in the last six or 
seven years. Messrs. Israc! also show a pair of first and 
second break rolls in a massive cast iron frame for maize 
grinding, arranged in pairs horizontally. The doors in this 
mill are provided with ventilating shutters neatly arranged. 
Another example by the same firm is a two-roller mill in a 
frame cast in one piece, and a very complicated casting it is. 
There is an arrangement for throwing out the rolls should 
the feed fail, at the same time setting an alarm bell ringing. 








and crossing the opening of a lateral cation. The first is in 





The throwing-out gear consists of a lever with a heavy weight 
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heli up by a catch; when the feed fails, the catch lets the | removable in a very simple manner. The machine is driven 


lever go and the weight falls some distance on to a knob at 


the end of a vertical rod connected to the lever by which | driving the fan, so that two different§speeds may 
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Fig. |-ARMFIELD’S CONICAL BRAN DUSTER 


pressure is put on, and throws the pressure off the rolls which | Over the silk a slotted corrugated plate is fixed to catch the 
then run out of contact—a good point in the case of fluted rolls | fluffy particles. These are delivered at the tail end of the 


especially. The hoppers of these 
mills have a stirrer to keep the 
feed from hanging up, but they 
have no automatically adjusted 
feed regulation now often used. 
Fig. 2 shows a perspective out- 
side view of a mill with one pair 
of rolls arranged side by side 
horizontally. 

Mr. Charles Hopkinson, of Ret- 
ford, exhibits six examples of his 
well-known roller mills, one of 
which has some special points 
worthy of notice, amongst which 
are a very simple and neat auto- 
matic feed regulator; this, as we 
have before remarked, seems to 
be held as essential by English 
millers. One hand lever to each 
pair of rolls, which on being 
moved over separates the rolls 
and puts the feed roll out of 
gear, thus stopping the feed. 
The general design of the mill 
is substantial, and all working 
parts can be readily got at. 
There is a hand lever which when 
moved over to relieve the pres- 
sure comes in contact with a 

‘ second lever, and throws the feed 
roll clutch out of gear. A hand 
wheel in front is used for adjusting 
the pressure; besides these a sepa- 
rate adjustment is provided for 
each end of the roll, in order to 
obtain an even sample. 

A well-designed double midd- 
lings purifier is also shown at 
this stand, and has many 
points of interest, showing how 
middlings purifiers have de- 
veloped in small details whilst 
the principle remains the same, 
viz., that of purifying middlings 
on a sieve through which a cur- 
rent of air is drawn by means 
of a fan. 
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The small details alluded to are now matters of ; machine. T 
great importance, especial attention being given to preventing | is hoppered inwards to the centre and provided with a worm, 
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Fig. 2—-ISRAEL’S FIRST AND SECOND BRAKE ROLLS 
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The air or suction box at the top of the machine 





of the pattern which Mr. Hopkinson has used for some years, 


pulley is used for | This machine is fitted with the automatic feed regulator of 
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Fig. 3-FIECHTER AND BATES’ SPOUT SCALPER 


valuable particles being carried away into the stive-room. | which delivers any portions of stive that may settle in the 
Means are provided for getting at the worm conveyors and | airspace. The air is regulated in the usual manner with 
the working parts by portions of the woodwork being made! valves. The main working parts are fixed to an iron frame 


the same kind as those on the roller mills. 

Mr. Hopkinson also exhibits other examples of his wel]. 
known machines, a small double centrifugal for one-sack 
plants is arranged with two separate deliveries from each end 
to the centre, so that the beaters are for both reels on one 
spindle, the machine being double lengthways, not as usually 
the case, double side by side with two spindles, and being 
driven by two belts, so that the new machine takes less room 
and only requires one belt to drive it. 

A rotary scalper. containing four scalping sieves in one 
chest, designed to scalp from four breaks, has certainly a 
very massive frame; it is driven by belt on to a pulley on the 
vertical shaft, and is for small plants. At this stand there 
is a good collection of chilled rolls, one 30in. diameter for 
seed crushing; others, both fluted and ie for flour mill. 
ing of the usual sizes, and pieces of broken rolls to show the 
depth of tie chill. 

Messrs. Emil Fiechter, of Liverpool, exhibit some of 
Messrs. C. O. Dost and Co.’s roller mills, one a two-high mill 
and the other a single-pair horizontal mill, with rolls 30in, 
long by Yin. diameter; the former fitted with an arrangement 
for stopping the feed roll when the hopper is Ha by means 
of a falling weight held up by a catch, which disengages 
when the hopper is empty, and knocks out the clutch on the 
feed roll spindle. 

Messrs. Fiechter also exhibit a Bates patent spout 
scalper, which, as its name implies, is of a spout-like form, 
and is stated to occupy very little room, and effect a thorough 
scalping by means of an arrangement shown in Fig. 3, and 
described as follows :—A is a shoot or spout, into one end of 
which the material to be separated is fed from a + 520d B, and 
along which such material is caused to travel. The hopper B is 
provided with an adjustable counterbalanced feeding device, 
The size, form, and inclination of the shute depend to a large 
extent upon the nature of the material under treatment. 
The shute or spout scalper is provided with a false bottom of 
perforated metal sheet, wire, or silk gauze, and is divided into 
two or more frames in order to facilitate the removal of the 
sieving surface. The flow and distribution of the material 
under treatment is regulated by an arrangement of bars 1 
of wood, leather, india-rubber, or other suitable material, but 
preferably of wood. These bars are fixed to, and arranged in 
& more or less transverse position upon an endless travelling 
band, which is mounted upon pulleys in such manner that 
the bars E are caused to travel successively along the 
shute in proximity to the sieving surface. The speed of this 
band is regulated according to the requirements of each case, 
so that the movement of the bars—E—either retards or 
assists the progress of the material down the shute. The 
action of the bars E also serves to distribute the material 
evenly over the sieving surface to produce a better separa- 
tion of the material, and to keep open the perforations or 
meshes of the sieves. A rapid rocking or shaking motion is 
imparted to the sieve sections which —— to keep the meshes 
or holes of the sieving surface open and clear, and by this 
shaking action any loose material will become separated from 
the bran and fall through the sieves, so that the overtails 
passing into the next break roll are well scalped and free 
from semolina and middlings. 

Herr Grusen, of Magdeburg, represented in London by Mr. 
W. Stamm, exhibits some of the celebrated Gruson chilled 
rolls, a ball mill, and other articles. 








GASKING’S STEEL AND LEATHER LINK BELT. 





THE engraving below represents a piece of Gasking’s 
leather-link belt with intermediate steel links, with long 
slotted holes, which permit a moderate extension of the 
leather links before the steel links take up the work. The 
belt then runs as a leather-link belt, reinforced by the 
stronger and less extensible steel link. The softness of the 





leather upon the pulleys is retained, a somewhat lesser 
weight of leather is used, and great strength is obtained. 
The belt is used for very heavy work such as brick, 
machinery, deal frames, elevator bands, and outdoor work, 
and is spoken of by users in very high terms. Although 
fitted with steel links the elastic flexibility of the leather is 
sufficient to enable it to continue to take up some of the 
tensile pull and to run softly. It is made by the Gasking 
Driving Belt Company, Enfield. 








Some LarcE WirE Ropes.—Two large consignments of wire 
ropes and pulleys have just been sent from Messrs, George Elliot 
and Company’s works at Cardiff, amounting to over 100 tons. 
These ropes’ were made upon the patent locked coil principle of 
which Messrs, George Elliot and Company are the sole manufac- 
turers in this country, and the greater portion of these consign- 
ments were sent away from Cardiff for shipment at the Alexandra 
Docks at Newport, Mon., travelling over the Pontypridd and 
Caerphilly Railway, in which Sir George Elliot is largely interested. 
One consignment alone occupied ten trucks, and one of the ropes 
measured 25,500ft. in one continuous length. This locked coil 
construction of rope has several important advantages, amongst 
which is that it does not twist, for it is not made of strands laid 
together, but of layers of wire placed one over the other, and so 
locked into position, that although the outer surface of the rope is 
smooth and round, the rope is extremely flexible, and the wires 
are locked together in such a manner that in the event of one of 
the wires breaking it is held in its position, and does not come out 
of place. This smooth surface is not only advantageous by 
reason of the rope not twisting as a stranded rope does, but also by 
greatly saving the wear of the pulleys, which is an important con- 
sideration, especially where the ropes have to be used abroad ; and 
this patent construction, which naturally met with much opposition 
when it was first introduced by Sir George Elliot some years ago, 
has so commended itself to users, both in England and abroad, that 
the very largely increased demand for it has necessitated extensive 





additions to the special machinery used in its manufacture, 
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COMBINED SHIP LIGHTING ENGINE AND DYNAMO 


MESSRS. CHARLESWORTH, HALL AND CO., OLDHAM, ENGINEERS 
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Fig. 2—VERTICAL SECTION OF COMPOUND ENGINE AND DYNAMO——Fig. 3—PLAN 


ENGINES AT THE CRYSTAL PALACE. 


Amoncst the engines exhibited at the Crysta] Palace 
exhibition were several by Messrs. Charlesworth, Hall, 
and Company, of Oldham, some of which we now 
illustrate. One is an open-frame single-crank compound 
engine, as illustrated by Fig. 1, the two cylinders being 
superposed. The piston-rod is common to both cylinders, 
which are respectively of 4in. and 5°5in. diameter, with a 
stroke of 4°75in. A Pickering governor is employed, and 
the engine is coupled direct to a Hall dynamo, which it 
drives at 540 revolutions per minute, at which speed it 
worked very smoothly. The dynamo has a Gramme 
armature 8in. diameter, 8°25in. in length, wound with 
320 convolutions of No. 1, 10s B.W.G. wire, the resist- 
ance being 0°076 ohm. 
and is fitted with a commutator having eighty bars of 
hard-drawn copper insulated with mica. The magnets 
are compound wound, the shunt coils having a resist- 
ance of 30°62 ohms. 


resistance of 0°0327 ohms. 


The armature weighs 191 lb., | 


The series coils consist of two | 
layers on each leg of cable No. 19, 16s B.W.G., having a | 


Thus the electrical efficiency | 


from these figures, supplied us by Messrs. Charlesworth, | 


Hall, and Company, is 84°53 per cent., the armature 
loss being 8°72 per cent., loss in magnet shunt 3°01, and 
in magnet series coils 3°74 per cent. 

At 540 revolutions per minute, the machine gives 
75 ampéres at 65 volts. The engine attracted a good 
deal of attention, although it occupied a very small space. 
The frame consists of steel pillars fastened by nuts under 
the bed-plates, and carying a casting which is fitted with 
crosshead guides. The cylinders are provided with 
piston valves ground in, and the pistons are of aluminium 
steel fitted with cast iron rings. The same steel is used 
for the connecting rod and crosshead, and the crank is of 
forged steel with the balance weights forged on. The 





engine, it should be said, is single-acting. A metallic | 
Very | 
complete lubrication is provided by means of an oil-box 


packing is used between the two cylinders. 


and pipes, and the workmanship throughout is good. 

Our engravings Figs. 2 and 3 show the 
arrangement of a similar but larger engine 
with dynamo as made for ship lighting. 
Most of the description given of the 
smaller engine applies, it will be seen, to 
this. The cylinders are 6:5in. and Qin. 
respectively, with an Sin. stroke. The 
engine, like the foregoing, is single 
crank, and runs at 380 revolutions per 
minute. The sectional engraving shows 
the arrangement of the piston valves, 
which like the pistons are on one rod, 
with a metallic packing between the 
two steam chests. A very long stuffing- 
box is used for the piston-rod, and 
the gland is screwed up by an ex- 
terior nut, which prevents the uneven screwing up 
common with ordinary glands. Very large bearing sur- 
faces are used, one crank bearings are close up to 
the crank dips. The engine is coupled direct to a 
Hall’s dynamo, having a Gramme armature 12in. diameter, 
14in. in length, and built up with 160 copper bars. Its 
resistance is 0'0161 ohm, and it weighs complete 552 1b. 
The 80 commutator bars are, as in the smaller machine, 
insulated with mica. The magnets are compound wound, 
the shunt coils having a resistance of 19°67 ohms. The 
series coils consist of one layer of eight turns on each leg 
of two cables of No. 19 12 strand, B.W.G. in parallel, 
and having a resistance of 000184 ohm. The loss in the 
armature, the makers state, is 6°28 per cent., in the 
magnet shunt 1-128 per cent., and in magnet series wind- 
ing 0°718, or a total of 8119 per cent., leaving an 
electrical efficiency of 91°88 per cent. 
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MANCHESTER ASSOCIATION OF ENGINEERS, 


THE SHIP CANAL. 


THE annual summer excursion of the members of the Manchest 
Association of Engineers took place on Saturday, when a yo, ; 
numerous party of members and friends were conveyed by specia| 
steamers along the Weaver Navigation from Northwich to th 
junction with the Manchester Ship Canal, thence on to Eastham 
through the locks, into the Mersey, and finally landed at Liverpoo| 
The excursion was of special interest, as it enabled the party to 
ct mpleted — of the Manchester Ship Canal, and 
to form some idea of the traffic which is already being developed, 
The original scheme for the construction of the canal, it may be 
here noticed, would not have directly opened up the canal to the 
Weaver Navigation; but the revised scheme which has been forced 
upon the promoters, although a more costly undertaking, wil] to 
a large extent compensate for the increased outlay by the im. 
portant trade which will find its way into the canal from the la 
salt and chemical works at Northwich. The journey alo tte 
Weaver Navigation occupied about a couple of hours, and wag 
much enjoyed, but the chief interest was after entering the Weaver 
pool, where right across could be seen the already famous Weaver 
sluices, the work in connection with which was began early in the 
history of the Ship Canal Company, and which were completed 
and ready for use at the beginning of last year. Having crossed 
the pool, the steamer passed through a narrow gap, bridged for traffic 
purposes by a temporary swing bridge ; but when the canal is suff. 
ciently completed, the bank which at present divides the river pool 
from the ship canal will be removed, and there will be an imposing 
bell-mouth entrance to the pool. Immediately after passing the 








gap, & wharf was seen in course of construction, which will consist 
of a jetty, alongside which la vessels can be moored in the 
canal, and their contents unloaded and loaded again tnto smaller 
boats, in shallower water on the other side of the jetty. It is 
believed that this portion of the canal will in the future be a centre 
of active work, and already a considerable amount of traffic is 
being dealt with. Although the loading facilities were only 
supposed to come into operation from July Ist, and the jetties and 
wharves now being constructed at Weaver Pool are not yet quite 
ready, quick dispatch is already being given in the loading and 
discharging of steamers, a number of vessels ranging from 450 yp 
to 800 tons, which otherwise could not have reached the U per 
Mersey ports, having been loaded with salt at the Weaver Poo] 
and the Millicent, a vessel of 1100 tons, with fishery salt for the 
East Coast of Scotland, was last week loaded up within 
| twenty-four hours— this steamer being the largest vessel 
| which, up to the present date, has entered the canal. The 
| company have, in connection with this traffic between the 
| entrance at Eastham and the Weaver Pool, now issued g 
| schedule of dues, tolls, and charges, in a note to which 
they point out that the opening of the Ship Canal to the river 
Weaver enables vessels of large tonnage to reach the upper 
Mersey, whilst it also enables small sea-going vessels to reach the 
upper Mersey ports upon all tides, instead of only at spring tides, 
| as hitherto. Trans-shipments can now be effected between ocean. 


|| | going vessels and narrow canal boats, thus avoiding the second 


| trans-shipment and consequent additional handling hitherto 
| necessary upon over-sea and canal-bound traffic to and from 
Staffordshire and the Midlands. The timber trade of the district, 
| it is added, is for the first time accommodated with floating stores 
| and the timber discharged in the canal can be stored afloat or on 
| land, and sent forward either by canal or by rail. Mr. Marshall 
| Stevens, the manager of the Ship Canal Company, who joined the 
| party during the excursion, stated that the contracts for the whole 
| of the ae a portions of the canal have now been 
| let, and are to be completed by the 30th of Jane next, so that 
| there is every probability of the canal being open for traffic 
| throughout its entire length towards the close of 1893. In the 
| meantime every reasonable facility and assistance is being rendered 
for traders desirous of using the portions of the navigation now 
open, either temporarily until the completion of the canal to 
anchester, or permanently euch traffic as can be best dealt 
with west.of the river Weaver, and arrangements are being made 
for the allocation of the various trades which will use the Man- 
chester and Salford locks upon 
the completion of the Ship 
Canal. 
This is somewhat of a 
i ion, and returning to 
| the excursion, the party, after 
| noticing several points of in- 
| terest along the route, passed 
| through the first rock cutting, 
| and a set of steps on either 
| side point out Ince Ferry, 
| where access can be had from 
| the mainland to the shore; 
whilst near here stood the old 
Ince Lighthouse, directly in 
the way of the canal cut- 
ting. urther on, the river 
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Fig. i—CHARLESWORTH, HALL, & CO.'8 COMBINED ENGINE AND DYNAMO 


Gowy is carried underneath the canal in two steel pipes, each 12ft. 
in diameter, and through these tubes the tides daily ebb and flow, 
below the bottom of the canal. The next point of interest was 
Ellesmere Port, the most interesting feature here being the bank 
on the right, reclaiming the shore, in the construction of which it 
is stated that 150,000 com were driven, these being bolted together 
with steel bolts 36ft. long, and then buried in rubble and 7. In 
this bank is placed the second of the tide openings, which, like the 
one on the Weaver, is 600ft. long, and allows the free commingling 
of the river and canal waters at high tide. Nearly opposite this 
—_ important work is being carried out in connection with the 

hropshire Union erg | and Canal Company, including the 
entire reconstruction of the entrance, and the erection a little 
further west of a new wall, 900ft. long, at which large vessels have 
already been unloaded. Passing through the Pool Hall rock 
cutting, the party entered the Eastham locks, On the left bank of 
the canal is the hydraulic house, in which is placed the boilers and 
engines —— the power for moving the immense gates, two 
of the largest of which weigh 600 tons. Passing through the locks, 





the party proceeded on to Liverpool. 
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RAILWAY MATTERS. 


TE despatch of goods trains from Baku on the Trans- 
caucasian Railway has been — in consequence of the cholera 
epidemic, and a quarantine of three days established at a station 
nine miles from Baku for passenger trains. The Times Petersburg 
correspondent says:—It is proposed to sprinkle frequently all 
the streets of Baku with petroleum as a disinfectant. 


Tne department of the superintendent of the line, 
Great Eastern Railway, has issued a pamphlet giving an extensive 
list of farmhouse an hgpoae y Be- gap in Essex, Hertfordshire, 
Cambridgeshire, Suffolk and Norfolk, and giving name, address, 
description of house accommodation, nearest station, and other 
information useful to those who would like to take a holiday in the 
country. 

Ir is stated that Mr. Ketchum has received orders 
from England to proceed with the work of pumping out the docks 
of the Chignecto sbip railroad, which is generally understood as 
an order to resume the work of finishing that undertaking. It is 
said that the water can all be pumped from the docks in three 
weeks, and if the work of finishing the roadbed and equipping 
the line is pushed forward at once, it is thought that it can be 
almost completed before next winter. 


ALTHOUGH we understand that Sir Frederick Bramwell 
has appointed the date for receiving evidence in connection with 
the purchase by the London County Council of tramways from 
the London Street Tramways Company, still it is probable that the 
Leeds case will be settled first, inasmuch as Sir Douglas Galton 
has appointed an earlier date for receiving the evidence than Sir 
Frederick Bramwell, Mr. Edward Pritchard, M. Inst., C.E., of 
Westminster, has been retained by the purchasing parties in each 
case to give evidence before the arbitrators, 


At the anniversary festival in aid of the Railway 
Officers and Servants Association, funds for which are urgently 
needed, it was mentioned that during the year 1890—the last 
return—upwards of 957,000,000 passengers were ae by rail- 
ways in the United Kingdom, and only 18 were killed and 496 
injured from causes beyond their own control; so that in 53,000,000 
journeys only 1 person was killed, and in 1,930,935 journeys only 1 
passenger was injured, 499 railway servants were killed during 
the year, and 3122 were injured, out of a total of 346,426. 


Tue Royal Assent has been given to the Bill for the 
acquisition by the Cornwall Minerals Railway Company of the 
Lostwithiel and Fowey Railway. By the purchase of this line 
of railway of about five miles in length the Cornwall Minerals 
Railway Company obtains the command of all the available 
deep-water fron’ at the port of Fowey, one of the best natural 
harbours on the South Coast, and this will add largely to the 
facilities for dealing with the ever-increasing trade of that port, 
whence enormous quantities of china-clay are shipped to America 
and elsewhere. 


Two large locomotives, designed to be of extraordinary 
speed and power, are nearly finished at the eager a | Loco- 
motive Works. They will draw the New York and Chicago 
limited between Philadelphia and Pittsburg. One of the loco- 
motives has eight wheels with cylinders 19in, in diameter and 24in. 
stroke, and rn wheels 78in. in diameter. The weight of this 
engine is 123,0001b., of which about 81,0001b. is on the driving 
wheels, The other engine is a two-cylinder compound ten-wheeler, 
of about 138,000 1b, weight. An American paper says it is expected 
that this locomotive will take the Pennsylvania limited up the 
Western slope of the Allegheny Mountains alone, taking the place 
of two eight-wheel engines now in ase, 


Tue completion 1s announced of the Central Uruguay 
Railway from Montevideo to Rivera on the northern frontier, 
adjoining Brazil, a distance of 352 miles. In 1888, when the 
northern ext was cc d, the railway only ran to Paso 
de los Toros, 170 miles from Montevideo, and the intervening 
section was little more than a wilderness, destitute of communica- 
tion of any kind and sparsely populated. A vast fertile tract of 
land, hitherto of little value, is thus opened up to agricultural and 
commerce. Including only a section ten leagues in width on 
either side of this extension, an area of 1200 square leagues or 
8,000,000 acres is by this enterprise brought within easy communi- 
cation with the capital and made available for settlement. 


THE matter of railway charges continues to be a 
subject of considerable complaint among makers, Our Birming- 
ham correspondent writes that several of the galvanised iron 
manufacturers in this district have lately received further notices 
from the railway companies to the effect that proceedings will be 
taken unless payment is received without delay of arrears alleged 
to be due for the carriage of cases in which the sheets are packed. 
These charges are in some cases heavy, amounting, it is said, to 
as much as £1000 in some individual instances, and some of the 
makers concerned are considering the advisability of testing the 
legal powers of the companies to make back charges of this 
nature, contending that they are acting ultra vires, 


THE gross receipts on Russian railways in 1891, 
exclusive of the Finland and Transcaspian systems, amounted to 
285,897,000 roubles, or 10,442 roubles per verst of line—verst= 
0663 mile—open to traffic, compared with 277,110,000 roubles and 
10,887 roubles in the preceding year. The ber of S 
conveyed in 1891 is given as 40,466,211, compared with 40,062,066, 
and the weight of goods conveyed as 56,424,760 tons, compared 
with 55,052,807 tons. While the gross receipts, weight of goods, 
and number of passengers carried are, in the aggregate, greater 
than the corresponding figures for any previous year, the gross 
receipt per verst does not come up to the figures reached in 1888 
and tea, when, owing to the abundant crops of 1887 and 1888, 
large quantities of grain were transported. 


THE ppcodedes | gives some idea of the risk run by the 
different classes of railway servants, and the number of fatal acci- 
dents and injuries in the year 1890 :—Of station masters, 1 in 6165 
was killed and 1 in 411 injured ; of brakesmen and goods guards, 
1 in 180 killed and 1 in 14 injured ; of permanent-way men, 1 in 
347 killed and 1 in 305 injured ; of gatekeepers, 1 in 1605 killed 
and 1 in 321 injured ; of engine drivers, 1 in 613 killed and 1 in 36 
injured; of porters, 1 in 708 killed and 1 in 88 injured ; of shunters, 
1 in 174 killed and 1 in 16 injured ; of firemen, 1 in 753 killed and 
1 in 82 injured ; of inspectors, 1 in 879 killed and 1 in 141 injured ; 
of passenger guards, 1 in 738 killed and 1 in 50 injured ; of points- 
men and signalmen, 1 in 6337 killed and 1 in 1584 injured ; 
of labourers, 1 in 2011 killed and 1 in 572 injured; of ticket 
collectors, &c., 1 in 687 killed and 1 in 294 injured ; of mechanics, 
1 in 6216 killed and 1 in 1998 injured ; of other classes, 1 in 413 
killed and 1 in 114 injured. 


On the morning of June 15th, the staging traveller 
and hee Ying tr iron superstructure of the Covi nand Newport, 
Kentucky, Bridge fell suddenly into the Licking River. Work was 
being pushed in the distribution and assembling of iron, and the 
whole force on the structure—variously estimated up to seventy 
men—was carried down with the mass of iron and timber, and few 
escaped uninjured. The latest report twenty-two to 
twenty-five dead, fifteen injured, and four missing. The structure 











was to serve as a foot-bridge, and over it were to pass the cars of 
the Belt Line, connecting Covington with re and the High- 
lands, The approach spans had been completed, and the centering 


pile trestle about 60ft. above the water had been built for the steel 
channel span 360ft. in length. This was being erected b 

Baird Brothers, of Pittsburg. They had connected up the middle 
five panels of the superstructure, and had about forty men at work 
on the large traveller, which rose nearly 100ft. above the staging, 
peed about half-past ten in the morning the catastrophe 
occurred, 


Messrs. 





NOTES AND MEMORANDA. 


In Greater London last week 8375 births and 1747 
deaths were registered, corresponding to annual rates of 30°6 and 
15°8 per 1000 of the estimated population. 


Tue deaths registered last week in 33 great towns of 
England and Wales corresponded to an annual rate of 17‘1 per 
1000 of theiraggregate population, which is estimated at 10,188,449 
persons in the middle of this year. The deaths ranged from 9°4 
at Brighton to 22‘5 per 1000 at Preston. 


AccorpDING to a recent statement there are twenty-six 
jute mills in India having 9181 looms (2175 being broad or over 
42in.) and 189,277 spindles, The largest of these is the Baranagore 
Jute Factory which has 790 looms. The Samnugger Jute Factory 
comes next with 560 looms, and the Howrah Mills third with 550 
looms, Jt is estimated that these twenty-six mills, in 295 
bg) — consume raw material equal to 1,564,650 bales of 

. each, 


In London last week, 2489 births and 1377 deaths were 
Hy psy Allowing for increase of population, the births were 
147 and the deaths 35 below the averagenumbers in the correspond- 
ing weeks of the last ten years. The annual death-rate per 1000 
from all causes, which had been 17°5, 17°1, and 17:3 in the preced- 
ing three weeks, fell last week to 168. During the four weeks 
ending on Saturday last the death-rate averaged 17-2 per 1000, 
being 0°3 per 1000 below the mean rate in thecorresponding periods 
of the ten years 1882-91, 


Tue return of the testings at the Gas Testing Stations 
of gas supplied to the administrative county of London, during the 
week ending 25th ult., and made under Mr. W. J. Dibdin, F.I.C., 
shows that the average illuminating power of the gas supplied was 
equal to about 16°4 standard sperm candles, while the grains of 
sulpbur in 100 cubic feet varied from as low as 8°6 to 15°7, and the 
grains of ammonia in 100 cubic feet of gas varied from under 
0°1 to 09; on the other hand, the cannel gas supplied from the 
Westminster works of the Gas Light and Coke Com ny gave 
21°5 candle power, with 9°5 grains of sulphur and 0-7 grain of 
ammonia, The smallest observed quantity of sulphur was found in 
the gas supplied in the St. George-in-the-East district of the Com- 
mercial Gas Company, viz., 8:2; and the largest quantity 15:7, in 
the Plumstead district of the South Metropolitan Gas Company. 


A sHortT time ago the following electrolytic experiment 
was described by Herr Arons to the Berlin Physical Society :—If a 
hollow copper cylinder be placed between the electrodes of a 
sulphate of copper voltameter, copper will be deposited on the 
cylinder where the current enters it and dissolved where it leaves. 
If the cylinder is free to turn about a horizontal axis, it will 
commence to rotate as soon as the current passes, owing to the 
surface next the anode becoming weighted. It is possible to 
arrange matters so that the specific gravity of the cylinder is only 
a trifle greater than that of the solution, and hence the pressure of 
its axis upon the supports may be indefinitely reduced. The 
containing vessel used by Herr Arons was a glass box. The copper 
cylinder, which occupied nearly the entire width of the containing 
vessel, was 45cm. long and 10cm. in diameter, and the walls were 
about 1°8 mm, thick. The spindle was formed by a glass rod 
1 mm. in diameter, secured to ebonite plugs fixed into the cylinder; 
the spindle rested on ebonite supports attached to the walls of the 
containing vessel. The cylinder turned slowly and continuously 
under the influence of currents varying from 0°1 to 1 ampere. 
Experiments showed that the speed of rotation was very nearly 
proportional to the current. 


AccorpInG to meteorological observations taken at 
Cairo from 1868-88 by Dr. J. Hann, the most striking feature in 
the climate of this part of Egypt is the Chamsin, the hot and dust- 
bearing wind which makes its appearance in March or April for 
about three to four days at a time, and robs a large portion of the 
trees of their leaves. The summer winds are from the north, and the 
air hot, clean,and dry. Towards September humidity appears with 
the rise of the Nile, the ground is at times covered with heavy 
dew, and the heat becomes oppressive on t of the moisture. 
In October and November fog occasionally occurs in the morning, 
and rain begins to fall. After this season the temperature is 
uniform and pleasant. Snow is unknown, frost very seldom occurs, 
and rain is not very frequent. The absolute maximum a - 
ture of the twenty-one years period was 117 deg., in August, 1881, 
which was also closely approached in May, 1880, viz., 116°4 deg. 
The absolute minimum was 28°4 deg., in February, 1880, and the 
mean annual temperature was 70°5 deg. Rainfall is only given 
for the years 1887-88, in which 0°87in. and 1°67in. fell respectively. 
The relative humidity sinks at times even on a daily average to 
12 per cent,, and has been known to fall as low as 3 per cent. at 
certain hours. Thunderstorms and hail are very rare. 


A curious phenomenon is reported by Mr. E. H. 
Parker, British Consul at Kiungchow, Hainan, a large island off 
the southern coast of China, in connection with the tides of that 
port. The tides inside the inner harbour, he says, require several 
years of careful observation before they can be tabulated. It 
appears, however, that there are always two tidal waves a day, 
though one is so much more.considerable than the other that the 
effect is often practically that of one single tide in the twenty-four 
hours. The easterly and westerly currents through the straits are 
not ily cted with the rise and fall of the water, either 
there or in port. The phenomenon of “‘slack water” —morte eau—is 
also observable every ten days or so at Haiphong, and is probably 
owing to much the same causes as at Hoihow. At Tourane in 
Tonquin, too, it is popularly thought that there is usually but one 
tide within the twenty-four hours, This tide is felt away up to 
the citadel of Quangnam. In the Gulf of Tonquin the incoming 
tidal wave flows from the south, a fact which perhaps accounts for 
the singular circumstance that the westerly current in the Hainan 
Straits always sets for sixteen hours. One at least of the tidal 
waves from the east which pass Hoihow cannot get through the 
straits to Tonquin so soon as that portion of the same wave which 
takes a circuitous course by way of Annam. 











At a recent meeting of the Paris Academy of Sciences, 
@ paper was read on the sanitary system adopted by the Venice 
Conference to prevent cholera from penetrating into Europe 
through the Isthmus of Suez, by M. P. Brouardel. Four previous 
conferences for the reform of the quarantine system having failed, 
that convened at Venice in January, 1892, has at last adopted a 
system chiefly advocated by the French delegates, and practically 
tested on the Pyrenees frontier during the cholera in Spain two 
ears ago, On that the p gers’ linen was disinfected 
in heating ovens by steam under pressure, and the cholera patients, 
real or suspected, were isolated. It having been shown that it is 
practically impossible for a vessel to pass the Suez Canal in 
quarantine, without contact with the shores, it was resolved that 
no vessel should be allowed to pass into the Mediterranean unless 
it was free from infection or had been completely disinfected. 
Vessels from the Orient which have had no case of cholera since 
their departure will be allowed a perfectly free passage. Those 
which have had cases of cholera during the voyage, but none for 
seven days before arrival, will be allowed to pass the Canal in 
quarantine if they have a medical officer and a disinfecting 
stove on board. If not, they will be retained at the entrance 
of the Canal, where a sanitary station will be erected, and where 
the disinfection will take place. Infected vessels will be detained 
at the entrance, the patients will be disembarked and isolated, 
and the vessel will be disinfected. It is calculated that, out of 
16,000 vessels that have passed through the Canal in five years, 
under the regulations now adopted twenty-eight would have had 
to undergo a delay of a few hours for disinfection, and two would 
have been detained for a few days. 








MISCELLANEA. 


A company is to be formed to provide the necessary 
means for somaien on the Engineering Exchange. The proposed 
capital is £10,000, in £10 shares, with £1 calls. The registered 
offices are at 33, Old Broad-street. 


Tue heavy gale which blew yesterday and last night 
has completed the wreck of the Inman steamer City of Chicago, 
on the rocks under the Old Head of Kinsale, on which she ran in 
a fog on Friday night, the 1st inst. 


THE recent flood and fire which visited the oil regions, 
and caused such loss of iife at Oil City and Titusville, caused heavy 
property losses, particularly among the refining industries; but, 
according to Stowell’s ‘‘ Petroleum Reporter,” the whole damage is 
only estimated at £47,000 odd. 


Ar the Imperial Institute, turnstiles have been adapted 
to check the number of admissions to the Indian Art Section, and 
these, as well as the turnstiles employed at the Guildhall Art 
Loan collection, are the improved Norton pattern, designed and 
manufactured by Messrs. Le Grand and Sutcliff, of London. 


An American contemporary says:—The contract for 
the incandescent electric lighting at the World’s Fair has been let 
to George Westinghouse, jun., on a bid of 399,000 dols., for 89,644 
lamps. The alternating current will be used, and a bond of 
1,000,000 dols. for the execution of the contract will be required. 


At the general monthly meeting of the Royal Institu- 
tion of Great Britain on Monday, the special thanks of the members 
were returned for the following donations:—Professor Dewar— 
grant from the Royal Society—£300; Ludwig Mond, Esq., £120; 
Hugo Miiller, Esq., £50; for carrying on investigations on liquid 
oxygen. 

THE system of electrical signals, by which the results 
of the elections were nightly spelt out from the top of the tower 
of the National Liberal Club is the invention of Mr. C. E. Kelway. 
The system of signalling was first shown at the Naval Exhibition, 


on the 24th October, 1891, and recently at the Crystal Palace 
Exhibition. 


THE Emigrants’ Information Office, 31, Broadway, 
Westminster, has just issued circulars and new annual editions of 
the penny and other hand books, with maps, showing the present 
prospects of emigration. Warnings against emigration to the 
northern provinces of Brazil are repeated, and there is little 
demand anywhere except for farm hands. 


WE are informed that the Gas Committees of the 
Corporations of Burnley, Leigh, Bedford, and Gateshead have 
within a week placed orders with the New Conveyor Company for 
large installations of Little’s patent steel wire rope conveyors and 
elevators, to convey the coal from the coal stores and feed it auto- 
matically into long ranges of retorts. 


THE Rome correspondent of the Times, writing under 
date July 4th, says the inauguration of the new works for the 
lighting of Rome by electricity was celebrated to-day at Tivoli, in 
the presence of a large number of notabilities, including the 
Minister of Public Works. Tivoli is some twenty-five miles from 
Rome, and therefore special means had to be devised for conveying 
the electricity to the capital. The work was entrusted to an 
Anglo-Italian company, and by a most ingenious arrangement the 
waterfalls of Tivoli have been successfully utilised to produce the 
strong motive power necessary. The company is now capable of 
furnishing 600 arc lamps for public lighting, and 18,000 for private 
use. At nine o’clock this evening the Via Porta Pia was lighted 
with eleccricity from Tivoli. 


WE have received particulars of a very large flour mill 
erected at Cardiff for Messrs. James Tucker, Limited, and capable of 
a product of about 50 sacks of finished flour per hour. The mill is 
divided into three parts, each complete in itself, and designed fora 
product of from fifteen to twenty sacks per hour. The whole of 
the machinery is designed on the roller mill system, with all the 
most recent developments in dressing machines, reels, centrifugals, 
dust collectors, and other ap tus now deemed necessary in the 
modern high-class flour aks cumeiatiag with wheat cleaning, 
washing, stoning, and conditi g apparatus. The buildings are 
situated on the East Dock, Cardiff, and have over 300ft. of frontage. 
The engines have a total of 800-horse power, and with the whole of 
the rest of the machinery have been supplied by Messrs. Whitmore 
and Binyon, of Wickham Market. The buildings were designed by 
Mr. 8. we the whole mill being planned by the firm already 
mentioned. 


CoNSIDERABLE progress has been made with the Black- 
pool south shore pier and pavilion. The method of pile sinking 
employed by Messrs. Butler and Co.—the contractors for the 
works—having quite fulfilled their expectations, and they feel 
confident of completing their share of the work by about the end 
of October this year. There will then remain to be erected the 
—_ band stand, shelter kiosks, and the entrance buildings. 

he designs for these have been prepared by Mr. Harker, 
A.R.I.B.A., architect, of Manchester; and it is expected that the 
contracts for the work will be let towards the end of this month. 
The pavilion will be in the Turkish style of architecture, and will 
have sitting accommodation for between 1700 and 1800 people. 
The construction is to be mainly of iron, the interior being 
finished in woodwork to correspond in style to the exterior. Shops 
are being provided around the pavilion outside, and we are 
informed that numerous applications have already been received 
by the directors for these premises. The entrance gates, offices 
and cloak-room buildings, will form a group harmonising in design 
with the pavilion, although more elaborate in detail, and will be 
a decided improvement to the south shore promenade, 


At the last meeting of the Canal Rates Inquiry 
Commission the case of the Grand Junction Canal was heard. 
Mr. Thomas, secretary of the canal company, said he thought it 
was reasonable that a short-distance charge of three miles for 
every boat should be made by the company. It was absolutely 
necessary tothem that they should have power to charge a 
remunerative rate for this local traffic, which got the benefit of the 
whole of the expenditure of the undertaking. The toll charged 
on traffic which passed over the Slough Canal was a short-distance 
charge of four miles. On the Paddington arm of the canal they 
had spent a good deal of money lately. He denied that the result 
of their proposal would increase the rates—as against the Gas 
Light a Scho Company—by 78 per cent. The bulk of the 
traffic of the Gas Light and Coke Company came to about 
2kd. a ton, and, assuming that the canal company charged 
the maximum three miles they were asking for, it would 
increase it to 44d. Asked whether the canal company’s purpose 
would be attained if, instead of having a mileage over traffic 
passing through a lock, they had a lockage, the witness said it 
would be fairer to treat it the other way, because the lockage 
charge was absorbed in the mileage when it passed over a greater 
distance than eight miles. No canal could be made to pay if it 
was to be charged upon mineral traffic; it was only the mer- 
chandise charge which enabled the canal companies to live at all. 

r. E. Clements, secretary to the Mansion-house Association, 
stated that the returns of traffic on the canal in 1888 showed the 
amount received in tolls to be equal to 11°55d. per ton, and an 
expenditure by the company for maintenance, &c., of works, equa! 
to 6:44d. per ton, the difference representing the company’s gross 
profits per ton. The proposals of the Mansion-house Association 
were for class A traffic for ten miles 4d., and for 20 miles 5d., or 
an average of 30d. per ton per mile. It was intimated at the 
close of the proceedings that the inquiry would not be resumed 
before the middle of October. 
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AN ENGINEER’S SHIP OF WAR. 


Mi&s of letterpress have been printed and published 
and read and discussed concerning the construction and 
qualities of ships of war. We cannot call to mind that any 
of these disquisitions, or treatises, or papers, or books have 
emanated exclusively from the brains of engineers. Of 
course, without the aid of the engineer the modern war- 
ship could have no existence. But hitherto he has 
always taken a second place. He has been told to do 
this, that, and the other thing, and he has gone and done 
it; but little deference has been paid to any of his 
rare expressions of opinion. He has been told that naval 





matters are too hard for him, and that his true function 
consists in accomplishing the tasks set for him, and ask- 
ing no questions. He is shown, for example, a very 
limited space on certain plans, and told to put engines 
and boilers into it which shall develope 10,000-horse 
power, or some other trifle of that nature; but he is not 
allowed to suggest that if he had a freer hand he could 

roduce a better speed result, let us say, for less power. 

e is told that a gun is to be worked in a particular way, 
and that he must make the machinery for so working it ; 
but he is not permitted to point out that the thing 
admits of being done better in another way. He isnot 
snubbed exactly, but he has been taught to keep his own 
place, and stand hat in hand when the naval architect, 


29 | the artillerist, and the sailor pass by. Considering how 


very important is the part played in a compulsorily dis- 
jointed fashion by the engineer, we venture to think that 
he has not been treated quite in the way that he deserves, 
and we go so far as to ask, Is it not about time that the 
engineer took the initiative, and reversing the normal 
practice, employed the naval architect and the artillerist 
to carry out his designs? We hold that there can be but 
one sound answer to this question, and it may not be 
unprofitable to consider in what way the engineer would 
probably go to work. 

It goes without saying that he would come to the task 
of designing a fighting ship with a very fair knowledge of 
what has already been done, and with a mind quite free 
from prejudice. His first endeavour would be to produce 
an honest ship, a vessel quite free from shams of all 
kinds. What we mean by this will become clear as we 
proceed. It is of paramount importance that whether 
a ship of war can do much or little, she must be able to 
do that much or little as well as it can be done. For 
example, she may be able to steam at twelve knots an 
hour, or at eighteen knots, or any intermediate speed. 
But whatever her stated pace, she must be able to keep 
it up for any number of hours without fear of a break- 
down, and without exhausting her crew. In the same 
way she may carry a gun or guns of any given size, but 
they must be honest weapons, which may be trusted to 
fire away all the ammunition she can carry without 
bursting, or dropping at the muzzle, or playing any other 
prank. In the same way rapidity of firing must be 
regarded as quite subordinate to the certainty of being 
able to fire. Thus, for example, if there are two methods 
of working a given gun, and one means ten rounds 
in ten minutes, and the other means five rounds in ten 
minutes, the engineer will adopt the latter provided the 
mechanism is simple, and sure to be worked with success 
in the heat and confusion and turmoil of action, when 
men’s hearts beat fast, and their breathing is quick, and 
their hands shake, while the rapid fire can only be got 
by the aid of delicate appurtenances, requiring coolness 
and steadiness to work them without a breakdown. Want 
of space prevents us, of course, from doing more than 
hinting at the way in which an engineer would deal with 
the problem, but our engineer readers will be able to 
amplify for themselves as they go on. 

A very early step in the process of solving the problem 
consists in settling how big or how small things are to be. 
We fancy that a ship with a displacement of about 5000 
tons will satisfy all the requirements of an engineer. 
He will be moderate in his promises, but then they will 
certainly be kept. As to the shape of the hull and her 
lines, these must be settled by the naval architect, 
acting under the general instructions of the engineer. 
The latter will be very careful not to try for too high a 
speed. About 16 knots will be the maximum aimed at, 
to be had with a forced-draught pressure of certainly not 
more than lin. If the ship has good lines this speed 
ought to be easily got with about 6000 indicated horse- 
power; probably less would suffice. It must be very 
clearly understood that this 16 knots is the true sea speed 
of the ship, and not a fancy result got on a four hours’ 
run, with picked coal and selected stokers. This is 
essential, because of the way in which the ships 
would be worked. There would always be three 
precisely similar vessels cruising in company. They 
would be as much alike as three Martini-Henry 
rifles. Every part of each would be interchangeable 
with any other of the three, and as the sea speeds of all 
would be the same, there would be no waiting for the 
slowest, and they could always keep in company save in 
the wildest weather. Three such ships ought to be able 
to give very great trouble to any one warship of, say, 
14,000 tons, although one alone would have to take to her 
heels. Once more the limits of space prevent us from 
enlarging on the merits of this multiple unit system of 
action, a system which can only be carried out when 
the vessels composing each unit are really identical. 

he engineer would not leave his craft absolutely 
without armour. We have been told by more than one 
gallant admiral—somewhat late in the day it is 
true—that it is quite impossible to hit a vessel 
with rifled shot anywhere near the water-line; and, 
taking them at their word, the engineer would leave 
his ship without any belt; but, on the other hand, he 
would provide really adequate defences for the numerous 
quick-fire light guns which she would carry on the 
broadside; and these defences could be so contrived 
that the guns might be fought although the upper works 
of the ship were involved in one general ruin. In like 
manner the engines would be protected. The engineer 
would make the machinery of the ship his first con- 
sideration, and he would not stint the engines in height. 
An armour deck to keep out shells, supplemented by 
coals, and an armour trunk round what we may term the 
engine hatch, would make things reasonably secure. 
Too much could not be attempted. We come now to 
perhaps the most imporiant feature in the whole vessel, 
namely, her armament. The engineer has learned by 
this time that two conditions appear to be essential. 
The first is that the gun must be thoroughly trust- 
worthy; the second, that it must be high out of the 
water. Now the way in which a ship of the kind we are 
sketching would be fought closely resembles the system 





adopted in old times by the smaller craft. They carried 
carronades on the broadside, perhaps five on each side, and 
forward a long brass 82-pounder. This weapon had con- 
siderable range, and was really the most powerful gun in 
the ship. We have only to read naval history to learn 
how such guns were used. The engineer would reproduce 
this system on a greatly enlarged scale. While 4in. would 
be about the size of the largest broadside gun, he would 
mount forward an 8in. quick-fire gun, weighing 14 tons, 
and competent to penetrate 16in. of armour at 1000 
yards, and he would not hesitate to put an extra 
ton of steel into it to get strength. To mount 
this gun in a turret would never do. The engi- 
neer, as we have said, will have no shams on board 
his ship, and a turret that would really protect the gun 
would be much too heavy, and the gun would be kept too 
near the water. On the other hand, a barbette, while 
very heavy, would scarcely supply adequate protection, 
and, as in the case of the turret, it would leave the gun 
too near the water. The way out of the difficulty lies 
in adopting a modified form of the disappearing carriage. 
The gun could then be fired from an abnormal height 
above the sea, and then returned to a place of com- 
parative safety within a species of armoured redoubt 
forward. All the arrangements would be suitable to the 
rough-and-ready handling which the weapon would 
undergo in an engagement; ample provision would be 
made for torpedoes. 

It may be said that a 5000-ton ship could easily carry 
two such guns instead of one. Indeed, we are quite cer- 
tain that the artillerist would put a much heavier arma- 
ment into her than that suggested, while the naval archi- 
tect would put on more armour, and the sailor would put 
on more speed. But the engineer, wiser in his generation, 
knows that the great defect of all warships lies in the 
attempt todo too much. They are like the “ General 
Genius,” who professes to carry away all the world's prizes, 
and endsin winning none of them. The engineer knows 
that in the long run, if there is fighting, a ship which can 
keep on shooting for an hour at the rate of a round 
every two minutes, will stand a far better chance of 
victory than a ship which can fire a round a minute 
for three minutes only. But the engineer’s ship would 
possess an enormous advantage, in that she could 
always be trusted to steam for long periods at a high, 
though not the highest velocity. There are in modern 
men-of-war a thousand-and-one details that they would 
be better without. For example, what is the use of an 
elaborate series of speaking tubes from the forward con- 
ning tower to the engine-room, down which no intelligible 
message can be transmitted, even under ordinary condi- 
tions when the engines are running, and which would be 
utterly useless in the noise of an action? What can be 
said in favour of electrical signalling arrangements which 
cannot be trusted even on a peaceful cruise? The engi- 
neer would take very good care to provide signalling 
arrangements which, if they did not permit the captain 
and the chief engineer to consult with each other, would not 
fail to tell the latter what the former wanted the engines to 
do. In one word, the engineer’s warship would be less 
of a scientific museum and more of a floating gun-carriage. 
Her claims would be modest, but what she promised to do 
she could do. The story told by past naval manceuvres 
goes to show that the promises of the modern warship are 
seldom kept; and this simply because more is attempted 
than the wit of man can carry out. 


HIGH-SPEED LOCOMOTIVES. 


Mr. Rovs-MartTen’s letter, which will be found in 
another page, will no doubt be read with the attention 
which it deserves. What Mr. Rous-Marten has to say 
about locomotives is always worth reading, because he 
has had excellent and unusual opportunities of acquiring 
information and understands the art of utilising his 
knowledge. It does not follow, however, that his utter- 
ances must be accepted without question, and there is a 
good deal in his present letter to which exception may, 
we think, be legitimately taken. In brief, his contention 
is that the velocity which a locomotive can attain is 
purely a question of the power which it can develope, and 
that the internal resistance of the machine may be 
reduced by shortening the stroke of the piston, and 
augmenting the initial pressure. The first state- 
ment is true, only with limitations on which our 
correspondent does not sufficiently insist. Given, he 
says, @ train of a certain weight, then the speed at which 
it can be hauled depends on the power of theengine. By 
power he clearly means horse-power. To put things in 
another way, he contends that only a big engine can 
haul a train of reasonable dimensions at a high speed. 
Now all this is true in a sense, but it is not the whole 
truth, and it misses the real crux, which is, that no 
matter how big the engine may be, although it is hauling 
no train, it seems to be proved that a speed much over 
eighty miles an hour is impossible of attainment. We 
say “seems,” because the very few cases in which higher 
velocities have been attained are so strictly exceptional 
that they lead us to suppose that some altogether 
exceptional influences are at work to help the engine. 
We may proceed to consider his propositions from more 
than one point of view; and in the first place inquire 
how far it is true that a very large engine is needed, 
under all circumstances, to obtain a high velocity. 

We may take 80 tons as a reasonably heavy train. 
That was about the weight, for example, of the West- 
coast “ flyer,” run during the race to the North. This 
train was hauled all the way to Crewe, a distance of 158 
miles, by the Waverley, an engine built in 1863, with 
outside cylinders 17in. diameter and 24in. stroke, and 
single driving-wheels 7ft. 7in. in diameter. The total 
weight of this little engine is but 27 tons; that of the 
tender is 17°5 tons, or together 44-5 tons. Taking the 
tender as part of the train, and allowing for pas- 
sengers and their luggage, we have a gross weight 
of 97 tons hauled by an engine weighing 27 tons, or 
1 


36 The run was mace to Crewe 
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at an average of 57:1 miles per hour. We 
may compare this performance with that of Mr. 
Buchanan's enormous engines illustrated in our impres- 
sion for June 17th. We shall credit the engine with the 
heaviest train it has hauled, and add the tender; we have 
then a gross load of about 190 tons. The engine weighed 
52 tons, or about s of the train. 
therefore almost precisely the same in both cases. But 
the average velocity of the Empire State express is 
several miles an hour behind that of the Waverley. So 
far then as actual practice is concerned, it does not 
appear that we have any grounds for assuming that 
higher speed can only be got with a big engine. On the 
contrary, there is every reason to believe that a very 
high velocity can be attained on a level track with a 
light engine hauling a light train just as easily, if not 
with more ease, as by a heavy engine pulling a pro- 
portionately heavy train; and further, there is no reason 
to doubt that if the Waverley were placed on one line of 
rails and Mr. Buchanan’s engine on another, and they 
were started fair, for say Crewe, without any trains, the 
little engine would run as fast and get to its destination 
as soon as the big one. From all which we deduce the 
conclusion that it is quite unnecessary to build larger 
engines than we are now using in case it should be 
deemed desirable to establish a very fast train service. 
It is to the carriage builder rather than to the locomotive 
superintendent that we must look for progress in this 
direction. It may be laid down, let us say, that the 
weight of the limited express shall not exceed 100 tons. 
It will then devolve on him to produce coaches with the 
maximum accommodation for this weight ; and we have 
no doubt but that a great deal could be accomplished in 
this way by the use of hollow steel structures and special 
woods. We do not suppose that Mr. Rous-Marten will 
traverse our statements so far. Indeed, we do not think 
he means his readers to believe that high speeds can only 
be attained by very large engines, although that con- 
struction may be put on his words. 

Mr. Rous-Marten’s utterances concerning piston-stroke 
open up a most important question. Itis one thing to get 
indicated power in plenty, it is another thing to utilise it 


The proportion is 


in hauling a train, and we may say here that we have | § 


no doubt whatever that a light engine spends more of its 
power on the draw-bar than does a heavy engine, princi- 
pally because the road resistance to the latter will be 
greater. Experiments with dynamometer cars have 
shown that of the whole indicated power exerted by the 
engine, in certain cases not more than 40 per cent. 
reached the train,and we shall probably be within 
the mark if we say that for 100 horse-power indicated 
under favourable circumstances with fast trains, not more 
than 60-horse power reaches the train. We have already 
very fully discussed the whole question of train resist- 
ances, and we need not go over the ground again. The 
view we have taken has never been controverted, and 
has indeed been very freely accepted; it is, that the 
maximum train resistance is due to the fact that the 
leading end of the engine is to all intents and purposes 
running up hill, owing to the yielding of the rails under 
its tread ; and that a very inadequate return is made by the 
continual running down hill of the last pair of wheels in 
the train, as the road resumes its level. The compensa- 
tion would only be complete if the road were perfectly 
elastic, which it is not nearly. The resistance on which 
Mr. Rous- Marten insists is not, however, one which affects 
the use made of the indicated power. Back-pressure 
reduces the indicated power of the engine, and it is with 
it that Mr. Marten proposes to deal. It must not be 
forgotten that the whole work done by the engine includes 
that expended in overcoming back-pressure, although it is 
not credited on the diagram; and we have no doubt 
that it is the difficulty of getting the steam fast enough 
out of the cylinder that prevents very high speeds 
from being attained. Mr. Rous-Marten’s theory that 
high-pressure steam, with an early cut-off, would cause 
less resistance than lower pressure steam with a later 
cut-off, will not, we think, hold water in practice. The 
greater the expansion the wetter is the steam likely to be 
at the end of the stroke, and Mr. D. K. Clark’s experi- 
ments prove conclusively that wet steam and a high back 
pressure always go together. Mr. Rous-Marten holds that 
there is also a loss incurred by the influence of inertia on 
the reciprocating masses, and he would diminish this by 
shortening the stroke. On this point, however, he is 
either mistaken, or at least exaggerates the possible 
advantage to besecured. It isnot so much the reciproca- 
tion as the number of reciprocations per mile, or per 
minute, that has to be considered, and it is not to be for- 
gotten that an addition to the diameter of a locomotive 
engine cylinder adds far more to the weight than does an 
addition to its length. We can have either along stroke 
or an addition to the piston area, and on the whole we 
believe that for high speeds nothing worth mentioning is 
to be gained in the way that Mr. Rous-Marten proposes. 
Attempts should be made to get the steam out of the 
cylinder with more freedom than is possible under 
existing arrangements. 

Mr. Rous- Marten directs attention incidentally to a very 
curious point, namely, the small influence which heating 
surface seems to have on the power of a locomotive. 
At first sight it appears incomprehensible that 1200 square 
feet of surface should do just as well as 1500, or even 
more, but the statement ceases to be puzzling when we 
consider how and where the additional surface is supplied. 
The diameter of the locomotive boiler is pretty rigidly 
limited to, say, 4ft. 3in., therefore the number of tubes 
that can be got is limited, and thus we find that engines 
with large heating surface have very long tubes. No 
doubt such tubes are more economical than those which 
are shorter; but the extra couple of feet does not add 
much to the steam-making powers of the boiler. It is 
not, we think, too much to say that nine-tenths of all 
the steam made are produced by the fire-box and the 
first 3ft. in length of the tubes; consequently so long as 
the grate is large and the fire-box of commensurate dimen- 





sions, the boiler will make plenty of steam, whether the 
tube surface is large or not. We could cite cases in 
which engines which were otherwise powerful enough did 
not steam well. They had the original fire-boxes replaced 
with others about one foot longer. The grate area was 
augmented by about 3 square feet, and the fire-box 
surface by about 14 square feet. To say on paper that 
one engine has 1200 square feet of heating surface, and 
the other 1214 square feet, does not seem to involve 
much. As a matter of fact, however, it has probably 
augmented the power of these engines by quite 25 per cent. 


ewe 
vee 





TRAIN LIGHTING. 

A very great development in the lighting of railway 
carriages seems to have set in, in England, in India, in the 
United States, and in Australia. It has taken a great 
many years to accustom our railway directors to the fact 
that railway carriages can be lighted very much more 
perfectly by means of oil-gas than with oil, at a very much 
lower cost, with very much lower maintenance charges, 
and with absolute freedom from the damage which fre- 
quently occurs as the result of the use of leaky oil lamps, 
and of broken lamp globes. For some years the best lighted 
railway carriages were to be found on the German lines, 
but the system there adopted is now, with some improve- 
ments, rapidly extending in use all over the world. We 
learn, and those that travel on the Midland Railway will 
be glad to know it, that that enterprising company has 
just determined to have nearly 900 more of its carriages 
fitted with gas-lighting apparatus, and that for this 
purpose three more oil-gas works are about to be 
constructed at Birmingham, Leeds, and elsewhere. The 
Great Indian Peninsula Railway has recently completed oil- 
gas works, and gas-lighted trains are running on the Bombay 
and Poonah line. Oil-gas works have been completed on the 
Bombay, Baroda, and Central Indian Railway, and the first 
trains are running on that line. The East Indian Railway 
Company has ordered the construction of several oil-gas 
works for Howrah, Allahabad, and elsewhere, and trains are 
to be provided with gas fittings on this line, on the Madras 
Railway, and on tke Southern Mahratta Railway. It will 
now be possible to run trains provided with gaslight for 
three nights’ consumption, or for the whole journey from 
Bombay to Calcutta. This great extension of the gas-light- 
ing of trains, all of which is on the Pintsch compressed oil- 
as system, would appear to show that experience with elec- 
tric lighting for this purpose is not in its favour. 


THE RATING OF MACHINERY. 

Ir is to be hoped that one of the subjects which will 
occupy the early attention of the new Parliament will be 
the exemption of machinery from rating. A Bill of 
some sort or another upon this subject has been before 
Parliament almost every year since the deliberations of the 
Select Committee which sat from March to July in 1887; 
yet the subject remains full of inconsistencies, and a clear 
definition of the law is urgently needed. It is to be hoped 
that the recent second reading of Mr. Gerald Balfour’s Bill 
will be speedily followed by legislation of a more complete 
nature. An instance of the heavy manner in which the 
present state of the law presses upon agricultural engineerin 
is afforded by the experience of Messrs. Marshall, Sons, an 
Co., of Gainsborough. That firm are resisting the proposals 
of the Assessment Committee of the Gainsborough Board of 
Guardians who suggest such an alteration as will increase the 
rates of the firm by over £1000 a year, and it is stated that 
the matter is likely soon to come before the law courts as a 
test case. In 1884 the works of this well-known Gainsborough 
firm, as well as those of the large agricultural engineering 
firms in Lincoln and Grantham, were all re-valued. It 
would hardly seem as though the same principle underlaid 
the valuation in all these cases, seeing that Marshall, Sons, 
and Co.’s gross assessment came out at a much higher figure 
than those of Clayton and Shuttleworth, £5460; Ruston, 
Proctor and Co., £3450; Robey and Co., £2310; and Richard 
Hornsby and Son, £3000. It is probable that Marshall, Sons, 
and Co.’s heavy machinery was included, whilst the other 
firms escaped that impost; for the gross assessment of the 
last-named firm is now £10,000, and the net assessment 
£6666. Other cases could be cited in which engineers, both 
agricultural and general, are seriously affected by the un- 
certainty which prevails in rating practice, and members of 
these industries trust that the efforts of the National Society 
for the Exemption of Machinery from Rating, and of all 
whose views tend in a similar direction, may before long 
result in the passing of a more satisfactory legislation. 


CARBONIC ANHYDRIDE REFRIGERATORS. 


Ow Tuesday Messrs. J. and E. Hall invited a number 
of those interested in the construction and working of 
refrigerating machinery, as used in cold storage establish- 
ments and on board ship, to witness the operation in their 
works at Dartford of a large carbonic acid refrigerator, made 
for Messrs. Nelson Brothers for one of their large sheep- 
freezing establishments in New Zealand, where over 2000 
sheep are frozen per day. The principle upon which the 
machine works is the compression at a pressure of about 
700 lb. to the square inch, of carbonic anhydride; its lique- 
faction in a condenser consisting of coils of tubes kept cool 
by circulating water, and the subsequent evaporation of the 
liquid carbonic acid in coils surrounded by a brine mixture. 
The pressure is relieved in these tubes and falls to about 
8001b., re-evaporation of the carbonic acid taking place, 
accompanied by the absorption of heat from the brine in the 
brine tank, and the consequent lowering to a temperature of, 
say, 20 deg. of the brine. The latter being thus reduced to any 
desirable low temperature, may be circulated through pipes 
in cold storage warehouses, ice-making tanks, or used for any 
other refrigerating purpose. After evaporation and fall toa 
pressure of 3001b. on the square inch, the carbonic acid is 
sent back to the compression pumps, and again com- 
pressed to about 7001b. on the square inch to repeat the 
process. Liquid carbonic acid is now obtainable at so very 
low a price that it commends itself for this purpose, and the 
refrigeration effected by its use costs for fuel only about 
one-fifth the cost of fuel for refrigerating by compressed air. 
A very large number of these machines has now been made, 
and of these we shall give some further particulars. 


THE FIVE DAYS’ WEEK. 


Too little attention has been given to the quiet way in 
which something like an industrial revolution has been 
wrought in the coalfields of the kingdom. When the 
miners’ leaders first suggested one stop-day a week the 
public were alarmed, and pit proprietors anticipated gravely 





prejudicial results. A few cool heads surveyed the situation, 
They made no speeches at public meetings or organised oppo. 
sition amongst their order. Wiser counsels prevailed. They 
had noted how quickly any proposal prospered amongst the 
miners once the mineowners went against it. They there. 
fore ignored the principle of restriction, and considered how 
best to meet the evil with the least amount of mischief, 
They suggested that the stop-day should be Saturday. The 
miners’ leaders favoured Monday. Eventually Saturday was 
agreed upon. What has been the result? The men have 
ey worked as much in the five days as they used to 

o in the six. For some time there has not been more than 
four days’ work for the colliers, owing to the depressed state 
of trade; but in the localities where the full five days have 
been worked there has been more real labour crowded into 
the diminished week. We hear no complaints now of men 
idling their time, and quite as much coal is being brought to 
bank as the country requires. At the same time prices are 
weakening, and although all is quiet in the labour market at 
present, it will be impossible in the face of a falling market 
to keep up wages at the full 40 ed cent. advance secured 
during the last three years. Still there is no sign of any 
movement amongst the masters to disturb the situation, and 
it is extremely unlikely that the men will seek to alter what 
suits them literally down to the ground, and under it. 


WORKING EXPENSES ON RAILWAYS. 

Ir can scarcely be said that the half year that will soon be 
reported on has been, on the whole, a good one for the chief 
railways of the United Kingdom. In some instances there 
are increases in the traffic—as, for instance, in the case of 
the Manchester, Sheffield, and Lincolnshire, which records a 
comparatively large increase. In others, such as the Midland, 
the revenue is practically stationary; whilst the North- 
Eastern feels the effect of the strike that for three months 
affected its Durham traffic, so that the result is scarcely one 
that is satisfactory in the aggregate. It is quite possible that 
there will be some savings in the working expenses of many of 
the chief lines. On the North-Eastern, scores of passenger 
trains were discontinued during the strike, as well as 
mineral trains, so that there must be in that way, and 
in the short time that was worked during the strike in 
the engineering and carriage building shops, a very 
great saving to set against the vaster loss of revenue. 
Then there are some features of economy that must 
be common to most of the railways, for coal, iron, 
steel, and other metals have been cheaper than they 
were, though against such economies must be put some 
possible increases in wages when contrasted with those of a 
of ago. The chief Scottish railways will contrast their 

alf-year with that in which the strike affected them, and 
they have fuller traffic and proportionately lower expenses. 
The Irish railways do not compare so well, but they will 
have, in one or two cases, very great savings in the item of 
compensation. But the generel result of the working must 
be, when increased capital charges are remembered, a ten- 
dency towards a reduction of the dividends in most instances, 
though in some they will probably be maintained. 


LOCOMOTIVE ENGINES FOR NEW SOUTH WALES. 


WE concluded an article containing a condensed report of 
Mr. Eddy’s statement, in our last impression, with the words, 
“The decision of the Commissioners on these points will 
be awaited with interest on both sides of the Atlantic.” We 
have just received a telegraphic dispatch from Sydney which 
states that the Royal Commission reports that the Baldwin 
engines are not unsuitable to the colonial permanent way. 
The design of them is not defective, and when the objectionable 
tires and axles have been removed and replaced by others of 
approved quality, the engines will render the service expected. 
The Commissioners recommend the strengthening of the old 
iron and the renewal of the old timber bridges on the lines, 
and the relaying of rails and reballasting of track be pro- 
ceeded with. The passenger engines must have new axles 
and tires before they are to be permitted to take passenger 
trains. It will be seen this report virtually exonerates Mr. 
Eddy, Mr. Neale and others implicated in the charges which 
the Commissioners were appointed to investigate. It can 
scarcely be said, however, that the Baldwin works come out 
satisfactorily, and it is greatly, we think, to be regretted that 
circumstances forced Mr. Eddy to go to America for what he 
would have got much better in this country. 








LITERATURE. 


Travels amongst the Great Andes of the Equator. By 
EpwaRD WHyYMPER. Second edition. London: John 
Murray. 1892. 

As our readers are already aware, it has long been a 

matter of discussion as to whether human life can be 

sustained at any great elevation above the level of the 
sea, and the conclusions arrived at by different authorities 
on the subject have been as conflicting as the evidence 
on which they are based. With a view to ascertaining 
the truth on this much-debated point, it occurred to Mr. 
Whymper to plan and undertake the journey to Ecuador, 
of which the volume before us is the record—a record, 
be it said, of patient toil, involving dangers and depriva- 
tions such as the pursuit of a long-cherished end could 
alone have rendered tolerable. To say that Mr. Whymper 
endured, in the course of his six months’ travels amongst 
the Andes of the Equator, every conceivable hardship and 
discomfort—from snow blindness to semi-starvation— 
would be to state the case very mildly; but in the true 
scientific spirit, he touches very lightly on these draw- 
backs, deploring them chiefly as hindrances to the work 
he had set before himself—which was, in fact, a no lesser 
task than the ascent of some of the higher peaks—notably 

Chimborazo, ‘the grandest mountain in the world,” as 

Humboldt called it. The Herculean labour of ascending 

it was unsuccessfully attempted by that distinguished 

naturalist in 1802, who reached—as he believed—a height 
of 19,286ft., though Mr. Whymper’s own observations led 
him to doubt whether Humboldt could ever have got 
higher than 18,400ft. How this error in Humboldt’s 
calculations arose it is difficult to explain, as he not only 
possessed the mercurial hetsieatan, Gal knew well how to 
use it. A second attempt to ascend the mountain was 
made in 1831 by Boussingault; but to Mr. Whymper 
remained the triumph of first setting foot on the summit, 
after encountering and overcoming difficulties which 
might well have been considered insuperable. None but 
an experienced mountaineer could have ventured to 
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make the attempt; and if Mr. Whymper had not 
added considerable forethought and knowledge of his 
subject to his love of adventure and stig of endurance, 
the present volume, while it might have been almost as 
attractive to the general reader as an unusually good 
book of travel, would not have been the valuable addition 
to science which it actually presents. Some idea of the 
difficulties with which Mr. Whymper had to contend may 
be formed, when it is said that the laborious preparations 
for the ascent had to be carried on in a sparsely populated, 
half-civilised country, scarcely emerged from medieval 
barbarism, whose in abitants—chiefly descendants of the 
early Spanish settlers and aboriginal Indians—could 
neither understand the objects, nor effectually second the 
efforts of the traveller and his two assistants; but for 
whose able services, indeed, the remarkable results 
recorded could scarcely have been achieved. Great 
indeed was the Gaveddite which prevailed in Guaranda 
when the news spread that the author and his two com- 
panions intended to ascend Chimborazo, with the object 
of making scientific investigations. At length the 
principal official addressed Mr. Whymper thus :— 
“Senor, we understand perfectly that in an affair like 
yours it is necessary to dissemble a little, and you doubtless 
do quite right to say that you intend to ascend Chimborazo, 
a thing that everybody knows is impossible. We know very 
well what is your object! You wish to discover the treasures 
which are buried in Chimborazo, and no doubt there is much 
treasure buried there, and we hope you will discover it, but 
we hope when you have discovered it you will not forget ws.” 


Mr. Whymper’s plan of action was to place camps at 
intervals from Guaranda, the base of operations, at 
successively greater elevations on the slopes of Chimbo- 
razo, thus forming a complete line of communication in 
case of need. It was at the second camp, an altitude of 
16,000ft., that symptoms of mountain sickness first 
attacked the party. 

“When the others arrived at the second camp we ourselves 
were in good condition—which was to be expected, as we had 
ridden most of the way ; but in about an hour I found myself 
lying on my back with both the Carrels placed hors de combat, 
and incapable of making the least exertion. We knew that the 
enemy was upon us, and that we were experiencing our first 
attack of mountain sickness. We were feverish, had intense 
headaches, and were unable to satisfy our desire for air, 
except by breathing with open mouths. This naturall 
parched the throat and produced a craving for drink whic 
we were unable to satisfy—partly from the difficulty in obtain- 
ing it, and partly from the trouble in swallowingit ... . 
Before a mouthful was down, we were obliged to breathe and 
gasp again, until our throats were as dry as ever. Besides 
having our normal rate of breathing largely accelerated, we 
found it impossible to sustain life, without every now and 
then giving spasmodic gulps, just like fishes when taken out 
of water. Of course there was no inclination to eat; but we 
wished to smoke, and found that our pipes almost refused to 
burn, for they, like ourselves wanted more oxygen.” 

The sufferers derived some relief from sucking chlorate 
of potash which had been brought by the advice of 
Doctor Marcet. It has been suggested that the large 
pee of oxygen contained in the salt, supplies to the 

lood what, in these regions, it fails to derive from the air; 
but whether this be so or not, it is certain that in the 
course of twenty-four hours the travellers were slowly 
recovering from the more distressing symptoms, and able 
to continue the ascent. Curiously enough, this was their 
first and last serious attack of mountain sickness, although 
a whole night was spent by the party close to the crater 
of Cotopaxi; an elevation of 19,500ft., as compared with 
16,664ft., and with the barometer at 14°748in., as com- 
pared with 16°500in. on Chimborazo. From this, and 
subsequent experience, Mr. Whymper answers the 
question he set out to determine, in the following manner: 

“ The various affections which have been classed together, 
confounded and confused, under the single term Mountain- 
sickness are fundamentally caused, as I see the matter, by 
diminution in atmospheric pressure, which operates in at 
least two ways, namely, (a) by lessening the value of the air 
that can be inspired in any given time, and (b) by causing 
the gas or air within the body to expand, and to press upon 
the internal organs. The results which ensue from a are 
permanent—i.e., so long as the cause exists—and are aggra- 
vated the more pressure is reduced. The effects produced by 
b may be temporary and pass away when equilibrium has 
been restored between the internal and external pressures ; 
or they may be fatal under very large and rapid reduction in 
pressure. It follows that the evils coming under b 
will be minimised by gradual ascent, and may even be entirely 
avoided by keeping a constant watch over the rate of the 
pulse and the temperature of the body. But from the 
effects on respiration none can escape. In every country and 
at all times they will impose limitations upon the range of 
man; and those persons in the future who, either in pursuit 
of knowledge or in quest of fame, may strive to reach the 
loftiest summits on the earth, will find themselves confronted 
with augmenting difficulties which they will have to meet 
with constantly diminishing powers.” 

After some months spent in investigating the heights 
and characteristic features of some other notable peaks 
of the Equatorial Andes, comprising Cayambe, Antisana, 
Altar, Illiniza, &c., many of which are higher than Mont 
Blanc, Mr. Whymper made the ascent of Chimborazo a 
second time from the north-north-west, and his observa- 
tions on that remarkable mountain, hitherto practically 
unexplored by man, may be summed up as follows:—In 
the first place, Chimborazo is not 21,440ft., as our atlas 
tells us, but 20,498ft., if we may trust the readings of 
the two mercurial barometers carried with such constant 
care by Jean-Antoine Carrel as to be nicknamed “the 
babies.” The summit is crowned with two peaks, one of 
which is slightly higher than the other. It is in all 
probability an extinct volcano, and possesses at the 
present time numerous glaciers. Mr. Whymper counted 
and named no fewer than eleven, which makes Humboldt’s 
statement that he saw nothing in the tropics resembling 
the glaciers of Switzerland hard to understand. That 
they are not less dangerous to mountaineers than those 
of the Alps Mr. Whymper proved in an unpleasantly 
ig 2 manner, as he narrowly escaped losing his life 

y falling down a crevasse when crossing a glacier on the 





slopes of Antisana. Fortunately he was roped to his 
two companions, but for which happy precaution the 
accident would almost certainly have proved fatal. As 
it was, “ with slow and anxious pulls they hauled away, 
fearing that the rope would be severed by the glassy 
edges; but before my head touched the bridge more of 
the brittle structure yielded, and I went down again.” 
Fortunately their efforts were successful, and Mr. 
Whymper was at last safely drawn to the surface, not 
much the worse for his unpleasant adventure. 

And here we must take leave, with regret, of a book 
which ought to prove useful and interesting from many 
points of view, for besides the main object of his 
journey, Mr. Whymper devoted much attention to the 
study of the antiquities of the country, to the formation 
of botanical and zoological collections at great heights— 
in a land which offers a grand field for an enterprising 
naturalist, and last, though not least, to the comparison 
of boiling-point observations and aneroids against the 
mercurial barometer, the results of which he has 
epitomised in some very concise tables, to which we 
must refer our readers for more detailed information. 








NAVY BOILERS. 


A most important and noteworthy success was 
achieved on Saturday week with the boilers of H.M.S. 
Thunderer on a forced draught trial in the Solent, the 
boiler tubes having been recently fitted at the combus- 
tion chamber ends with ferrules specially designed by 
the Admiralty engineers, an illustration of which appears 
herewith. 

It is a notorious fact that this important battleship has 
been lying for months at Gibraltar, practically useless, 
on account of persistent leakage of the tube ends 





whenever an attempt was made to steam for any length 
of time at even moderate speeds. She was commissioned 
in March, 1891, for service on the Mediterranean station, 
after having been put through the usual service trials of the 
new machinery and boilers supplied by Messrs. Maudslay, 
Sons, and Field in accordance with Admiralty require- 
ments. The boilers, of which there are four, are cylindrical, 
double-ended, with single combustion chambers and six 
furnaces in each, a type which it is well known has given 





endless trouble when forced much beyond their ordinary 
natural-draught power, owing +o leaky tubes. They were 
intended to supply steam to twin-screw engines capable 
of developing 7000-horse power, with a plenum equal to 
Qin. of water in the boiler-rooms; but on account of diffi- 
culties with other boilers of a similar type, it was decided 
to accept the machinery on a natural-draught trial—equal 
to }in. of water—if the specified power of about 6000 
horses was successfully maintained for eight hours. This 
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condition was easily satisfied, and though there were 
some indications of future trouble when the ship was 
put through her six hours’ commissioning trial at natural 
draught, owing to some slight leakage of the tubes after- 
wards, it was thought to be unimportant, especially as 
the defects were made good by the ship’s staff, and 
she was allowed to proceed to her station. She had 
scarcely arrived at her destination, however, when her 
troubles began. One day, when steaming in company 





with the fleet, it became necessary to increase the speed 
of the fleet to ten knots to reach harbour before dark, 
and in attempting this feat the Thunderer broke down so 
badly that es had to drop out of line and take her own 
time to getinto harbour. The then Commander-in-Chief, 
Sir Anthony Hoskins, now First Sea Lord of the Admiralty, 
naturally incensed at this behaviour of what was con- 
sidered to be practically a new battleship, ordered a 
court of inquiry, the result of which was that the ship 
has never taken her place in the line of battleships in the 
station, but remained at Gibraltar until a few weeks 
since, pending the results of some experiments which 
were being conducted by the engineer authorities of the 
Admiralty, to attempt a solution of the difficulty. 

Many ingenious devices have been tried, among others 
a patent screwed ferrule of Messrs. Humphry's design. 
Tubes with thickened ends, tubes with copper ends, 
thinner tube plates, and a plain ferrule with a mushroom 
top protecting the tube end and the plate in the imme- 
diate vicinity, of Admiralty design, the chief point of 
which is that there is no contact of the ferrule with the 
tube until it is well inside, where the heat can rapidly 
be conveyed away by the surrounding water, thus pre- 
venting overheating at the point where the tube passes 
through the plate. The screwed ferrule of Messrs. 
Humphry’s is understood to have succeeded admirably in 
obviating the leakage of the tube ends even at extreme 
forced draught, but obviously the work of screwing 
ferrules into the tube ends is such a slow and costly pro- 
cess, and moreover a process that cannot be repeated on 
the same tube, that if a plain ferrule could be made to 
succeed, the Admiralty pattern one would be the choice 
of most seagoing engineers. 

This plain ferrule has been subjected to the most severe 
trials possible on board H.M.S. Barracouta, and has 
proved efficacious beyond expectation in preventing leak- 
age of the tubes. The success was so marked that it was 
determined to fit them to the boilers of the Thunderer 
for further test, with the result that on Saturday week 
the ship was put through a four hours’ forced draught 
trial with the greatest éclat and success, 7000-horse 
power—or about 16-horse power per square foot of grate 
—having been easily obtained with entire immunity from 
leakage, only about two tons of fresh water having been 
required to make up for the losses of the day, which is 
evidently a very small amount when it is considered that 
the safety valves are continually lifting when the boilers 
are being pressed to their utmost power. This may be 
reckoned as one of the greatest successes which has been 
attained in recent years in overcoming engineering diffi- 
culties. The attempt to attain high powers with light 
machinery, Jaudable and necessary as it may be, has set 
a great many problems for engineers to solve, both with 
machinery and boilers, but the most difficult problem of 
all has been to obtain trustworthy marine boilers capable 
of giving 20-horse power per square foot of grate working 
under the ordin conditions of service afloat. These 
results have often been and are being attained or even 
exceeded by small locomotive boilers on shore and in 
some torpedo boats, but the conditions are so different 
that comparison is impossible. 

It is impossible to overrate the importance of this 
success, for important ships like the Blenheim, Blake, 
Vulcan, and Devastation may now be brought up to the 
power and speed for which they were originally designed, 
without incurring the expense of new boilers, which, at 
one time, it was thought would be necessary. In fact, 
it may be said that nearly £100,000 sterling will be saved 
to the country in this year alone by this ingenious device; 
but money value, large as it is, sinks into insignificance 
beside the ever-important consideration of the additional 
speed to be obtained by means of this extra power pro- 
vided by boilers whose tube-plates are protected by the 
Admiralty ferrule. 








CRYSTAL PALACE ELECTRICAL EXHIBITION, 
1892. 


THE following are the awards made by the jurors :— 

Diploma of Honour.—H.M. Post-office, L.B, and 8.C. Railway 
Co., fc. and D., Railway Co., L. and N.W. Railway Co., National 
Telephone Co., Exchange Telegraph Co., Crossley Brothers, 
J. Swinburne and Co., Willans and Robinson. 

Diploma of Honour and Gold Medal (highest award).—Brush 
Electrical Engineering Co., Crompton and Co., Edison and Swan 
United Electric Light Co., Johnson and Phillips, Siemens Brothers 
and Co., Limited. 

Gold Medal.—Coxeter and Son, Davey, Paxman, and Co., Easton 
and Anderson, Electric Construction Corporation, Electrical Power 
Storage Co., W. T. Glover and Co., W. T. Henley’s Telegra;h 
Works Co., the Laing, Wharton, and Down Construction Synd:- 
cate, Nalder Brothers and Co., Saxby and Farmer, J. White. 

Suver Medal.—Acme Electric Co., R. Anderson and Co., J. E. H. 
Andrew, J. D. F. Andrews and Co., Armstrong’s Glass Co., Barclay 
and Son, Benham and Frond, L. Bristol, Britannia Rubber and 
Kamptulicon Co., British Gas —_ Co., British Stone and 
Marble Co., Browett, Lindley, and Co., Campbell Gas Engine Co., 
Chubb and Son, Consolidated Telephone Co., Davis and Timmins, 
Day and Co. (Bath), Dent and Co., Dick, Kerr, and Co., Edison 
Manufacturing Co., Epstein Accumulator Co., Ferranti, Limited, 
Fielding and Platt, Fowler-Waring Cables Co., General Electric 
Co., F. Giles and Co., W. Groves, L. A. Groth, Gulcher Electric 
Lignt and Power Co., W. J. Hammer, H. F. Joel and Co., Laing, 
Wharton, and Down, Lloyd and Lloyd, London Metallurgical Co., 
Mosses and Mitchell, Osler and Co., Rashleigh Phipps and Dawson, 
Richard Fréres, F. M. Richards, Ronald A. Scott, Shirley and Co., 
Trent Gas Engine Co., J. L. Warby, Waygood and Co., Wells 
Brothers, Western Electric Co., Weymersch Battery Syndicate, 
Woodhouse and Rawson. 

Bronze Medal.—Allsop and Co.; Anders, Elliot, and Chetham 
Strode; Appleton, Burbey, and Williamson; Archer Pipe Co., 
Becker and Co., W. J. Bishop, G. Bowron, Burnby and Son, Capi- 
taine Gas Engine Co., Charlesworth, Hall, and Co., H. and J. 
Cooper, Croggon and Co., rman and Smith, Electric Stores, 
Limited, Faraday and Son, Fowler, Lancaster, and Co., W. J 
Habyood, E.S. Hindley, Hookham, Townley,and Co., Homacoustic 
Speaking Tube Co., International Electric Co., T. Jenner, G. 
Jennings, A. Jooss, Lacombe and Co., J. Lewis, A. P. Lundberg, 
Maguay Electric Light Syndicate, H. Mayer, Mining and General 
Electric Lamp Co., Napier and Son, F. M. Newton, J. Riedel, 
Roberts, Adlard, and Co., Roper’s Electrical Engineering Co., 
Samuel Smith and Son, Edward Spencer and Co., J. Spencer, 


G. 8 ann, Taylor and Tucker, elegraph Manufacturing Co., 
Harry Thorpe, H. S. Tipping, ‘‘ Trusty” Engine, Wilson Hartnell, 
Ziety and Co, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





CYCLONE WIND PRESSURES. 

Sir,—The following is a curious instance of destruction caused 
by the wind during the cyclone which swept over the island of 
Manritins on the 29th of April last. The wind was extremely 
violent, and the barometer fell to 27-99in., or 711mm. I should 
be obliged if you would lay the case before your readers, in order 
to elicit their views as to the proper method of calculating the 
pressure of the wind and of deducing therefrom its velocity. 

At the upper end of the amphitheatre of hills in which the town 
of Port Louis stands, there is an open space called the Champ de 
Mars. This space is nearly square. Standing at the opposite end 
of this field to which the wind blew isa monument known as the 
‘‘Tombeau Malartic.” In the drawing I send you herewith I have 
omitted useless details and given only the principal dimensions, 
It will be seen that the upper part of the obelisk has been blown 
over by the wind and thrown to the ground. It will be noticed in 
the drawing that the block No. 1 on touching the ground must 
have travelled horizontally from left to right. This is shown by 
the earth having been heaped up on the right side. I have not 
been able to ascertain how far the fallen part has slid along the 

round. 
" At first sight it appears as though the fallen portion of the 
obelisk had rotated around the corner A as it fell, but if this had 
been so the corner A would have been badly damaged, but as a fact 
it is only slightly chipped. On the other hand, the angle C is 
broken in such a way as could only have been caused by the 
impact of the stones forming the four courses marked 9: each 
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| we have V (velocity of the wind per second) = 76°35 m. = 170°82 
miles per hour. 

Doctor Meldrum, director of our observatory, gives the results 
| of observations on the velocity of the wind, and states that the 
highest mean recorded for any one hour’s observations during the 
cyclone was 112°5 miles, or 50°26 m. per second. He has informed 
me, however, that for some seconds he recorded 123 miles per hour, 
or 54°97 m. per second; but judging from the damage done by the 
wind in the vicinity of the observatory, it was not so violent there 
as it was near the Tombeau Malartic. 

In the foregoing calculations I have taken no account of the 
adhesion of the mortar, as I take it to be of small importance, nor 
have I considered the weight of the rain, which at the time was 
falling in great abundance, It seems to me, however, that the 
latter must have played an important part. It was so dense that 
it appears as a thick veil, preventing you from distinguishing 


| the same gradient. 





objects more than 50m. or 60m. away. I observed, moreover, 
that in each squall the rain, in striking against a wall, fell to the | 
ground in heavy sheets. This water would probably act on | 
exposed surfaces by its momentum. You will receive a photo- | 
graph by next mail, arriving about the 3rd of July. 

Ricts DE CHacne, C.E, 

Forges et Fonderies de Maurice, Port Louis, 
Ile Maurice, May. 





HIGH-SPEED LOCOMOTIVES. 

Srr,—In your leading article of January 15th you were good | 
enough to invite me to state more fully my views on the subject of | 
high-speed locomotives. I have much pleasure in responding to your | 


courteous invitation. I regret that an unaccountable delay in the 
arrival of my copies of THE ENGINEER since December has 
made my response somewhat late. However, the subject is one of | 
constaut and still unexhausted interest. I should like first to point | 








out that my letter—published in your issue of January 15th, | 
| page 45—was never intended as an exhaustive monograph. It was | 
| meant simply as a protest against the quotation of my s 
| results obtained with less powerful engines as discrediting those | 
| alleged to have been obtained by Mr. Worsdell with locomotives of | 
enormously greater power. I merely added in explanation of my | 
own figures, certain facts which seemed to be needed to throw light | 
| upon what else might have appeared discrepancies. You say :— | 
“Mr, Rous-Marten . . . does not give us any information as to the 
| principles governing the design of such locomotives ;” i.c., those 
intended to run at higher speeds than are at present practicable, 
Pardon me; I think I 
do. I suggest enlarged | 
piston diameter, increased 
steam pressure, and 
slightly shortened piston | 
stroke, as three altera- | 
tions tending toward that 


la rupture 666 mortier arrache de 


lassise B et resté atzenant aA cc fiches en fer plomdees end; and I attributed | 
oo dans A et restées intactes sans la moindre courdure; 

diametre 375% saillie 50% dd ancoches corresporcant 
dans B aux fiches cet avant 50 % ciamécre, profonceu 


Mr. Worsdell’s results to | 
his adoption of the prin- 
ciples implied in such 
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alterations. But I will 

ar le cyclone}du 29 Avril 1892 put the matter more 
tieleosabrioe Gu vent poserveepar Docteur Metarum explicity. You say I 

& Uchservapes /emouses 54" 9 7par seconde portion legérement evidently take it for 
Pressio 6 par mg —, |eraillée granted that ‘‘ the attain- 
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ment of any given velocity 
is almost entirely a ques- 
tion of power.” I do, and 
I shall proceed to show 
why. ou say, “‘ this 
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inscriptions gravees sur /es Quatre faces du monument - 
'° Hunc sudter lapicem requiescit hujusce insula prasfectus tridunus militum 


—— comes de Malartic gui prafectureagens octavum aetatis septuagesimum 





diemsupremum obut mense Juli MOCCC 
2° Exegit monumentum matronis necnon virginidus Mauritvianis 
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course of the overturned part is composed of four corner stones | true.” If so, the shortcoming from absolute truth consists only in 


and of two or four stones—according to the size of the course— 
which complete the square; these stones are as a rule 355 mm. 


broad ; the hearting consists of rubble bedded in mortar. All the | 
large stones of each course are bound together by cramps made of | 


mm, square iron. The mortar is of lime and sand. The sand 
is obtained from the hore, and ists of dead shells reduced 
to powder ; this mortar is very adhesive in the present case, and is 
hard and not easily broken up. The stone is hard blue basalt of a 
density of 2°75; to estimate the density of the hearting I have 
taken the mean between that of the mortar 1°70 and that of the 
stone, or say 2°22. Taking these figures, I have calculated that 
the weight of the fallen part must be about 40,000 kilos. 

To strengthen the obelisk the builder has fitted round iron 
dowels on the opposite corners of each course. I do not consider 
that these dowels have increased the strength of the monument ; 
at any rate, at the point of rupture they are uninjured and not even 
bent. This proves that the courses have not slid on each other. 
This view is strengthened by the fact that the mortar torn from 
the lower side of the course B still adheres to the upper side of 
course A. This mortar overlaps the edge by 200r 40mm. It 
would thus appear that the upper part of the obelisk was first 
lifted and then thrown to the ground. The point D after the block 
had turned on the edge A should lie on the ground at a distance 
of 8-90 m. from the vertical centre of the building, instead of which 





has therefore received an impulse which has carried it 5°65m. 
further than it should have gone had it fallen quietly. 

The centre of the thrust of the wind must nearly coincide with 
the centre of gravity of the fallen mass, its shape being 
symmetrical, I assume also that the wind blew horizontally. 

aking the moments of these two forces in connection with the 


edge A, I find that to disturb the equilibrium of the fallen mass a | seeming inconsistencies which met me during my English visit. 
pressure of 9543 kilos. was required. The surface | oe weight, too, appeared to be always adequate. The four 
| doubtful s 


total wind 
exposed to the action of the wind was 13°72 pe metres, 


| length of the piston stroke and the relative diameter of the driving 


| inadequate boiler-power, and, ia fact, during my English experi- 


| 


Taking the formula P = K x 2 x S x A, and making 


P = 695°35 kilos., 
J = 1 square metre., } 
K= Lu, weight of 1 cubic metre of air at 25 deg. C., 


| 
D 





= 9g’ 


| expenditure of time. The first (a) is found in the steam pressure, 


of 8°90 ) | and the South-Eastern 19in. class only 1020ft. for virtually identi- 
it lies in reality at 14:55 m. from that centre; the block in falling | 


under-statement—in the word ‘‘almost.” For Iam pre to | 
contend that the question is entirely one of ‘‘ power,” as 1 under- 
stand and use the term. 

I define ‘‘ power” as the force which ov resist: But | 
there are two main classes of power. There is (a) the initial 
motive force, and there is (b) the mechanical appliance of leverage 
which multiplies the effect of that force at the cost of a greater 





and it is gauged by the amount of that pressure and by the piston 
area upon which it operates. The second ()) is measured by the 


wheel. I neglect, as non-essential to my argument, the two other 
factors at the extreme ends outside of these, viz., the boiler-power 
on the one hand and the adhesion weight on the other. I take it 
for granted that no modern locomotive designer would supply 


ments I never found any material shortness of steam, not even in 
the much-abused 19in, cylinder Midland engines, excepting on one 
single occasion. I was struck with the diversity of practice with 
respect to heating surface. Why the Great Western broad-gauge 
engines should have, in round figures, 2000 square feet, the London 
and North-Western ‘ Dreadnoughts” and London, Brighton, and 
South Coast ‘‘ Gladstones” 1500ft., the Midland 1667 class 1121ft., 


cal work was never clearly explained to me, but the fact remained 
that these very different boilers seemed alike in being always equal 
to every requirement. It struck me as odd that those critics who 
condemned the Midland engines for having only 1121 square feet 
of heating surface should praise the South-Eastern engines with 
rom d similar cylinder dimensions and wheel diameter, but only 

020ft. of heating surface. That, however, was only one of many 


factors are steam pressure, cylinder diameter, 
piston stroke, driving wheel diameter. With Son, therefore, I 
shall specially deal. 

But again I must take exception to your assumption that I 
suppose the engines to be always ‘loaded in proportion to their 
ere and that I presume an engine of double power to be 
oaded double. Not at all. Quite the contrary. I suppose the 





| free from error. 


statement is only partially | 


extra power of a stronger engine to be utilised in obtaining 
increased speed without increased load. For instance, the Great 
Northern engine that attained eighty miles an hour with a light 
load could only reach seventy-four when the load was increased on 
I take a typical load—let us say the 
seventy-six tons which I learn from Mr. Webb was that of the 
West Coast Scotch racing train in 1888, and is that of the daily 
up Manchester special express on the Great Northern. If the 
Great Northern 8ft. wheel engine can touch eighty miles an hour 
down a long gradient with that load in specially favourable circum- 
stances, what conditions—what change in the construction of the 
engine—would be needed to enable the alleged North-Eastern 
speed of eighty-six miles an hour to be feasible with the same light 
load? That is the problem as I put it, and intended to putit. I 
expressly said that the enormous load said to have been hauled at 
eighty-six miles an hour on the level by the North-Eastern 
compound made it difficult for me to accept the statement at all as 
It was the load, and not the speed, that 

resented the difficulty to me, and it is the latter point alone that 
os discussing. You have said that I ‘‘ give no sufficient indica- 


| tion why some engines move faster than others.” I am not sure 
| that they do when tested under exactly similar conditions with 


proportional loads. But the conditions must needs include 


| dimensions giving adequate capacity for overcoming resistance of 
| whatever kind—internal or external. So we get back to the old 


problem after all. 

I cannot pretend to deal exhaustively within the limits of this 
letter with the vast question of resistance, which you have several 
times so ably discussed in your leading columns. I must content 
myself on the present occasion with generalising it as internal and 
external resistance. Now, assuming that the resistance to be over- 
come is that offered by the haulage of a heavy load at moderate 
speed, the extra ‘‘ power” might be obtained—without augment- 
ing either steam pressure or cylinder diameter—by lengthening the 
piston stroke, by diminishing the diameter of the driving-wheel, 
and by increasing adhesion weight—through either placing more 


| load on one pair of wheels, or coupling the drivers to one, two, or 


three other pairs of wheels. All of these courses are commonly 
adopted in practice. ll, it will be observed, consist in employing 
extra leverage. But that, according to the old rudimentary axiom 
in mechanic, means losing in time—i.e, , speed—what is gained in haul- 
agepower. What weseek isnot the additional haulage powergiven by 
augmented leverage at the cost of lost time, but a method that 
will save time and so give increased quickness, even at the cost of 
lost leverage and deficient load haulage. To satisfy this require- 


| ment we must strengthen the initial motive force and diminish 


resistance. The gauge of power is its proportion to the resistance 


| to be overcome, and if we decrease the resistance we pro tanto 
| augment the power, 


Speed is purely a question of overcoming 
resistance. But for the resistance offered by gravity, friction, air 
pressure, &c., speed-possibilities would be infinite. To increase 
speed we have simply to overcome resistance, and the complexity 


| of the problem is due to the excessive variety and complications of 


the resistances that have to be mastered. 

Now the first plan which suggests itself of augmenting the 
initial motive force is to enlarge the piston area on which the steam 
has to operate. Other things being equal, the power of one 
engine exceeds that of another as does its piston area. Therefore 
clearly, if two engines have otherwise identical dimensions but one 
a larger cylinder than the other—assuming the?boiler to be capable 
of supplying the requisite steam—the one with larger cylinder 
ought to be able to run the faster of the two, under like conditions, 
But there is a second mode of force augmentation, and that is to 
increase the steam pressure. You say, ‘‘ Using a higher pressure 
is tantamount to admitting more steam to the cylinders.” Will you 
pardon me if I venture to differ from you here! Surely there is a 
vast difference between admitting more steam at a given pressure 
of 140 lb. and enlarging the pressure of what,is admitted to 180 1b. 
or 200lb.? When the Great Northern and Midland engines 
mentioned by me fell off in speed on more steam being admitted, 
it was due to the fact that the engine became choked with steam at 
140 lb., and could not exhaust with sufficient ra) mi hence the 
back-pressure became excessive, and the speed fell. But I propose 
instead, admitting a much more powerful and more quickly-acting 
agent—steam at180 lb. or 2001b. Quickness and sharp force of action 
is what we need, and this would be given by higher pressure steam. 
while its expansive action would also be readier and stronger. 
There is a vast difference between forcing into a cylinder an 
excessive amount of relatively low-pressure steam, and 
admitting a small quantity of highly-elastic and swift-acting 
steam at increased pressure. 
The former might do for the 
haulage of a heavy load at 
slow speed, but for high 
speeds we want the quic 
sharp action that is afforde 
by vapour of very high pres- 
sure and expansive faculty, 
At least so it seems to me. 
Thus the North - Eastern 


engine, with 20in. cylinder and 200 lb. of steam, ought, ceteris 
paribus, to beat the Great Northern engine with 18in, cylinder 
and 140 lb, of steam, so far as s is concerned, And Mr. 
Worsdell gives figures to prove that it has done so. - 


The increased motive force has its work cut out in over- 


coming outside resistance. The chief internal resistances which 


have to be mastered are probably two—back pressure and 
friction, The former has long been a crux to engineers. I venture 
to think, however, that its ill effects will be found to be smaller 
when higher pressure steam is used—paradoxical as this may 
appear, prima facie, and otherwise it can only be lessened by some 
marked improvement in the provision for exhaust. The obstacle 
of friction at high speeds can be variously managed. In my 
former letter I advocated a comparatively short piston-stroke— 
one not exceeding 24in.—with the object of diminishin, 
piston speed, which means friction. It may perhaps be reto 
that the engine which attained the maximum s in my 
experience—the Great Northern 8ft.—had the longest piston-stroke 
of any English locomotive, viz., 28in. That would be quite true 
and just, but it would not touch my argument which is rejecting 
the possibility of attaining greater speeds than that reached by 
the Great Northern engine. Further, it is my personal opinion 
that if that engine had had cylinders 22 by 24, instead of 18 by 28 
she would have been able to run considerably faster, and that ha 
her steam pressure been augmented from 140 to 200 lb., the gain 
would have been still greater. The larger piston diameter and steam 
pressure would have enabled external resistance to be more easily 
overcome, and the reduced length of stroke would have diminished 
piston speed and friction. do think, as you say, that “the 
momentum and inertia of the reciprocating portions of the engine 
are important factors,” and nobody who has made careful observa- 
tions on an engine at extreme o> can doubt that this is so, 
The slower the motion of the;working parts the smaller is necessarily 
the friction. The vibration caused by the motion of heavy coupling- 
rods is a ive, and this a, ee eng gen 4 
especially when trying a six-coupled engine with 4ft. driving-wheels 
at speeds of fifty-five to fifty-nine milesan hour. With the object of 
diminishing excessive speed of reciprocating parts, vibration, friction, 
and other internal sources of resistance, i advocate single 
driving wheels of large diameter with a relatively short piston-stroke, 
I believe that if these were combined with high steam pressures and 
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large cylinder diameter the typical engine would be produced for 
the attainment of extreme speeds with moderate or light loads, 
If a heavy load has to be hauled at a like velocity this, if possible 
at all, can only be done by an enormous enlargement of the initial 
motive power. Hitherto designers have been content to com- 
promise by pulling their bigger loads at a somewhat lower speed, 
with the aid of augmented leverage through increased length of 
piston stroke, decreased diameter of driving wheels, and the use 
of coupling-rods, 

I have endeavoured as briefly as I could to express the views on 
this subject which my personal study of the subject and experi- 
ence in practice have led me to form, I do so with considerable 
diffid i p to your courteous invitation, and I hope that 
the result may be a discussion tending to the beneficial elucidation 
of an important and interesting problem. 

Wellington, N.Z., May 17th. CHARLES Rovus-MaARTEN. 








THE GREAT WESTERN RAILWAY. 


Sir,—The interesting details of the conversion of the remaining 
broad gauge lines of this company into narrow gauge were fully 
chronicled by you. 1 therefore ask your permission to make a 
comparison of the time taken on the journey between London and 
Plymouth and Penzance now—July, 1892—and a year ago—July, 
1891—by the more important trains, 


Down trains, July, 1892. 


Paddington. ., 6.80 90 1015 M45 115 8.0 5.0 9.0 

Pitilbay  } ++ 15 4.50 8.58t 65 7.50 9.10 12.90 4.45B 

Penzance arr... 625 — 7.15 9.30 — os — 8.0 

Down trans, July, 1891. 

Paddington 5.30 9.0 10.15 11.45 10 30 5.0 990 

Pinilibey Tf +. IRAE 4,80 8.50F 5.55 7.80 8.55 12.10 4.97 

Penzance arr... 340 — 6.57 9.0 ~- _ 7.35 
Up trains, July, 1892. 

Seanow ° -- 6.5(A) 7.45 1045 — — 4.30 

Pienilbay dep. } $35 10.25 1145 25 215 350 8&3 B 

Paddington 258 60 680 745 825 103 40 
Up trains, July, 1891. 

Penzance dep. .. — 625(A) 8&5 11.10 — 1245 5.0 

"Tie tee. ; 8.35 10.35 1150 2102.20 40 8.23 

Paddington arr. 245 60 6.80 7.50 810 10.0 4.0 


| Nerth-road, no connection out of or into Millbay. 

A. Mondays only, 

B. The mails to and from Cornwall do not run into Millbay, but give 
connections in and out. 


So far from having been attended with beneficial results, it will 
be observed that every train almost now takes longer on the 
narrow gauge than it used to on the broad gauge metals. Again, 
Penzance now receives its letters half an hour later than last year, 
and similarly has to post its letters half an hour earlier, though 
neither night mail now, as formerly, goes into Millbay. Can any 
of your readers explain this state of affairs! Is the object to 
show the superiority of the broad gauge? E. B. D. 

London, July 4th. 





BRAKE HORSE-POWER. 


Sir,—We certainly had no intention of taking part in this new 
discussion on brakes, which has been started in your columns by 
“C, E. B.,” but your remarks in last week’s paper leaves us no 
option, You have either found or lost some 17 brake horse-power, 
and ask us where it is, 

We have read your remarks very carefully, and we are also 
aware that you have had a wide experience in engine testing; but, 
judging from what you say about the lost 17 brake horse-power, it 
would appear that you have not spent much of your time in 
training new engines preparatory to official tests, or you would 
certainly have first loo in the most likely place to find the lost 
brake horse-power, viz., friction in the engine, or, in other words, 
the power lost between the pistons and the fly-wheel rim. In a 
new engine this is a very variable amount. 

It is our custom to contract for engines and boilers, and 
guarantee economy, both of water and coal. For obvious reasons 
we prefer indicated horse-power as a basis to work upon, but in 
the contract for the Oxford engines brake horse-power was the 
basis of the tests: consequently, the engines had to be well run to 
bring up the mechanical efficiency before the official test, which 
took place on the 21st of January. In all cases we have the tests 
made before the engines leave our works. We are aware that we 
could get better results, especially on brake horse-power basis, if 
we tested the engines after they were bolted down on their 
permanent foundations ; but, on the other hand, we have all the 
appliances and the men here, and can therefore conduct the tests 
at less expense before the engines leave the works, These engines 
during the tests were set on kings 2ft. above the shop floor, 
and were not bolted or spiked down in any way, the outer 
bearings being carried on separate packings, leaving a pit for the 
fly-wheel. Under these conditions we were quite prepared for a 
low mechanical efficiency to start with, and we got it. You will 
observe that it was on the 19th of January that we got the some- 
what low efficiency of 77°67 per cent., but by running the engines 
almost continuously for forty-eight hours, the efficiency rose to 
87°35 per cent. on the official test, which took place on January 
2lst. Now, to anyone accustomed to training engines—especially 
when fitted up in a temporary manner—there is nothing curious 
about this increase of efficiency, in fact it is the very thing one 
looks for and expects to find; and in this case we found 17-horse 

wer which you appear to have lost, but we did not look in the 
jackets or the brake for it. At the same time it is not impossible 
that a small percentage of the increased efficiency may have 
come from both these sources, but the great bulk was no doubt 
taken from the internal friction of the engines. 

With your permission we wish to take part in the discussion on 
the ‘‘tail rope” brake, and that is our reason for writing that last 
paragraph about the small percentages, &c. We may state that 
you are wrong in vp mee that the lubrication of the rope was 
in any way changed during the two tests published, in both cases 
tallow was used. You must remember this was not a case of 
taking off 20-horse power or 30-horse | gm which can be done 
with a dry rope; we had to provide for 200-indicated horse power, 
and we find that tallow very much increases the grip of the rope 
on the wheel, and prevents the rope from burning. 

Now with respect to the difference in the load on the brake and the 
pull on the spring balance during the two tests, we give the follow- 
ing particulars, On the first test the rope was new and not bedded 
tojthe wheel, and to get sufficient 

—_ 
Fic.1 


grip had to be taken all round the 
5 


wheel as shown in Fig. 1, whichis 
thecommon practice. After run- 
ae i 


ning some time, the rope got pro- 
perly bedded to the wheel, and 
the grip increased until the rope 
sag down and left the wheel 
at So we may say it practi-. 
cally did not touch the wheel 
from leaving the spring balance 
till it reached B, erefore the 
pull on the rope at B would be, 
roughly speaking, one half the 
weight of the bight of the rope 
hanging below the centre line. 
The ull 
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on the spring balance would be the other half + the 
weight of the straight part and fittings from the spring balance 
down to the centre line. As the grip of the rope on the wheel 


increased or decreased, so the contact of the rope with the wheel 





moved from A to B or from Bto A. This was all duly noted at 
the time, and judging from the discussion that took place among 
our staff on the subject, we think there is plenty of material for 
your mathematical correspondents to work upon for the remainder 
of this year, as they appear to make but slow progress, 
Before the official test on January 21st this brake was altered 
by us as shown in Fig. 2, the rope being accurately balanced on 
each side of the wheel, 
‘ and in contact with the 
Yi ie whole for half its cireum- 
i 
~~. * — -O as 
FIC.2 
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ference, namely, from C 
to D 
| 
soe 
WEIGHT 

and let out heat, and 

admit of lubrication. The fly-wheel rim is cast trough section. 

Cold water was run in continuously, and the warm water skimmed 


The rope used was a 
flat rope, 6in. wide, made 
as shown in Fig. 3. For 
about 3ft. up from the 
weights it was left intact. 
After that it was split 
into three ropes, to allow 
them to bed to the wheel 
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out in the same manner as the cream is taken out in a cream 
separator. We believe that this system of brake cooling was first 
introduced by Mr. Druitt Halpin, 
and is certainly a much better 
arrangement than allowing the 
water to evaporate out of the rim, + 
for when a large amount of power 

is taken off with the latter method 
of cooling the clouds of steam are 
very objectionable, and there is a 
great risk of breaking the fly-wheel 








arms. 
ago we had the arms of a wheel broken before the heat got up to 


In tact, some years 
the evaporating point. There is not much risk with small wheels 
and thin rims, 

If you had taken the trouble to inform yourself of the con- 
ditions under which the two tests were made, you would have seen 
that it was impossible to test the value of the steam jacket by the 
brake horse-power. The indicators are nearer the seat of war. 
Why not take the indicated horse-power as a basis, as we have 


done? . = 
Midland Engine Works, Leeds, J. asp H. McLanen. 
July 5th. 


(Messrs. McLaren are scarcely fair. The trials of their engine 
were carried out by Professor Goodman, Mr. Wilson Hartnell, and 
Mr. Watson ostensibly with great care and minute attention to accu- 
— There was nothing said to raise the suspicion that the trial 
of January 19th was merely an ordinary shop run, intended to get 
bearings, &c., into order. Why call in Professor Goodman and 
Mr. Wilson Hartnell and Mr. Watson to report on such a trial? 
The information supplied by Messrs, McLaren, however, concerning 
the brake used is very interesting, but leaves us yet in doubt. We 
still think that Messrs. McLaren have over-estimated the internal 
resistances of their engine, and under-estimated the imperfections 
in the brake, as used on their first run.—Eb. E.] 





Sir,—I am not in the least surprised to see that your corre- 
spondent ‘‘ Tester” has found out that rope brakes working with 
—_ tail rope pulls give better results than those with heavy tail 
pulls. 

There is a direct flaw in the theory of the tail rope brake, and it 
is time that attention was directed to it. Let us suppose that we 
have a brake with a load of 10001b, and a tail pull of 101b, Then 
the net load is said to be 990]b. Now, let us have a load of 
2000 1b. and a tail pull of 1010]b, In theory the load on the 
engine is still only 9901b., but no engineer in his senses would 
imagine that the actual work done by the engine would be the 
same in both cases. Indeed, the engine could not turn round at 
all, being gripped too tightly by the rope round the fly-wheel. 

Stated thus brutally, so to speak, the defect in theory is at once 
recognised ; but it is not so easy to see that errors may be intro- 
duced by using tail pulls in excess of the smallest possible ; errors 
which may amount to several per cent. will thus creep in. If the 
tail-rope brake is used, then the greatest care should be taken so 
to arrange matters that the tail pull shall be quite insignificant ; 
and this can always be done by using a hard twisted rope of suffi- 
cient size, or two or three ropes if need be, keeping the rope free 
from the least taint of lubricant and the wheel properly cooled by 
water within the rim. 

For minute accuracy, however, there is nothing that can be 
applied to a steam engine to compare with a properly-made Prony 
brake. Where much testing is done, a special fly-wheel or pulley 
should be kept for the pu ; it can be made to fit any shaft in 
reason, by the aid of an adjustable or changeable centre. 

I note what your correspondent ‘‘C, E. B.” says about impact 
in brake action. Mr. Nicholls fails entirely to understand him, 
and so comes to grief. But the impacts do not occur quite as 
“*C, E, B.” supposes, but are due to the inter-collisions of the 
roughnesses on the rim and the rope or blocks, 

In conclusion, I would point out that when a brake jumps, the 
load on the engine is always augmented. It would take more space 
than I venture to ask for to explain why. CG. T.Haxcock 

Newcastle-under-Lyne, July 5th. eee 





HYDRAULIC OR JET PROPULSION. 


Sir,—It is universally admitted that there are many reasons 
why a hydraulic propeller would be preferred to a screw or paddle 
if an economical result could be obtained with it. The greatest 
loss in efficiency in the hydraulic system or jet propulsion as 
hitherto applied was due, firstly, to the small area of water acted 
upon; secondly, to the energy stored in the jets not being utilised ; 
and, finally, to the inefficiency of the pump employed. 

To propel a ship efficiently and economically depends greatly on 
the area of water acted upon in a unit of time, that the water 
acted upon is kept ina state of rest as much as possible, on the 
energy and its direction with which the propeller acts upon it, and, 
finally, that it receives as little sternward velocity as possible. 

Rankine told us that if we double the quantity of water acted 
upon we double the loss from this cause, but if we double the 
acceleration of the water acted upon, we increase the loss four-fold. 
S. W. Barnaby says that this fully explains —- the hydraulic or 
jet propeller, which is forced to act upon a small column of water 
—41.e., in the former application—appears at such a disadvantage 
when compared with the screw. But it also fully explains why the 
screw must be considered a most wasteful propeller. 

The screw propeller, on account of giving acceleration to the 
water previous to acting upon it, not only increases the augmenta- 
tion of the vessel’s resistance thereby, but in order to bring any 
energy upon the already accelerated water, it has to act upon 
large areas or with a greater or increased energy than the water 

uired previous to entering the screw’s disc, in order to get re- 
actionary thrust. 

In the former application of hydraulic propulsion the nozzles 
were kept stationary when the vessel was moving on a certain 
course, and the jets therefore constantly discharged in one line of 
direction, The area of water acted upon by the pump was only 





equal to the area of the discharge outlets, consequently very 
limited. The pump, however, met with considerable resistance in 
forcing the water through the pipes at a certain velocity, and 
taking the small area of water acted upon into consideration, the 
reactionary thrust under the circumstances was most remarkable. 
Instead, however, of applying the energy of the jet for the 
purpose of acting upon more water, this power was literally 
wasted. It made but very little difference whether such jet was 
discharged in the air or in the water, the result was about the 
same. If discharged inst the water it constantly acted against 
an area equal to its diameter only, and against water having its 
own velocity, therefore it was impossible to exercise any thrust 
against the water. F 

There are a great many people labouring under the false 
impression, that no reaction can be derived froma jet. Anadmiral 
of the Royal Navy who attended the trials of the Waterwitch and 
Nautilus said that it made no apparent difference whether we 
discharged the jet against a stone wall or in the air, the effect was 
in each case the same, and the gentleman was perfectly right ; but 
in the conclusion he arrived at, that a jet cannot cause reactionary 
qualities under any conditions, was entirely wrong. ; 

When water issues through the discharge pipe and immediately 
at its outlets meets with a constant resistance from its constantly 
impinging upon water in a state of rest, a reaction will make itself 
apparent atthe pump. The pump requires then a greater pressure tu 
pump against, which pressure is brought to bear directly upon the 
water of floatation, thereby vastly increasing the efficiency of the 
entire apparatus. This can only be accomplished by giving the 
discharge pipe two or more outlets, and by revolving such outlets 
around a common axis. The result is as follows :—If we take two 
outlets of the aggregate area of one square foot and revolve the same 
in a circle of 20ft. circumference at three revolutions per second, 
we will act upon 3 x 20 x 1 = 60 square feet of water. The 
rotation can be made so rapid that the water acted upon will 
receive but very slight motion sternward, hence the full energy 
will be constantly applied against water in a perfect state of 
rest, 

When it is considered that, notwithstanding the drawbacks of 
hydraulic propulsion as formerly applied, and that the most un- 
suitable pumps have been used, and notwithstanding that the 
twin screws of the Waterwitch’s sister ship Viper were acting upon 
fourteen times the area of water as the a pump of the 
Waterwitch, it is astonishing this latter vessel did, nevertheless, on 
one of the trials attain the same speed with the same power as 
the twin screw vessel Viper of like tonnage. The total area of 
water acted upon by the hydraulic propeller was only 6:2 square 
feet ; the energy of action or the velocity was 30ft. per second ; 
hence, the resultant was 62 x 30 = 186 cubic feet per second. 
The screws of the Viper acted on about 98 square feet of water. 
The apparent energy was about 18ft. per second, but as the water 
must have been accelerated up to 16ft. per second previous to 
entering the screw, the real energy with which the screw acted 
upon the already accelerated water could not have been much more 
than 2ft. per second, which would give nearly the same resultant 
per second as with the pump. Had the Vogelsang revolving jet 
system been employed, with outlets of only one square foot area 
revolving in a circle of 4ft. diameter or 12ft. circumference at five 
revolutions per second, they would have acted upon 5 x 12 x 1 
= 60 square feet of water per second, and this with either a much 
greater energy with the same power applied or the same energy 
with greatly less power. If the energy had been the same, the 
result would have been 30 x 60 = 1800 cubic ft. per second with an 
application of only 170 indicated horse-power, instead of 850 indi- 
cated horse-power with an equal result of the twin screws. 

That the hydraulic apparatus in the torpedo boats of Thorny- 
croft and Lillihék, of Sweden, didnot come up in speed with the 
propeller was owing entirely to the pump employed. A centri- 
fugal pump or a turbine can only pump against a certain pressure, 
and when that stage is reached the respective apparatus will 
simply whirl the water around within the casing, but will not dis- 
charge any additional water. Therefore, when it came to the higher 
speeds in these boats, the pump simply refused to act. The proof 
of this is most plainly shown in the discrepancies between the 
circumferential velocity of the pump and the velocity of 
discharge. 

Tn order to use hydraulic machinery for propulsion efficiently, a 
pump has to be employed that can force water against a high 
pressure. As by the Vogelsang apparatus and method of rotating 
jets and nozzles it does not require more than one-fifth of the 
power for the same speed as with a propeller, be it screw or 
paddle, other conditions equal, the space such pumps will take up 
within the vessel will be comparatively small. 

That four-fifths of the power saved means also the saving of 
four-fifths in coal consumption and bunker space, as well as five 
times more coal endurance for a war vessel, must become readily 
apparent. The figures appear almost incredible, but they are true 
nevertheless, and results of experiments that have been made fully 
prove their correctness. A vessel going from New York to Queens- 
town, or vice versd, in four days, or even less, on 50 tons of coal per 
day, or 200 tons for the trip, is now brought within the reach of 
possibilities. The facilities for backing and manceuvring will equal, 
if not outreach everything in existence. 

Mr. Ruthven, of Edinburgh, who has so diligently laboured in 
this field, was right in his prediction, made not long ago, that 
hydraulic propulsion would supersede the paddle and the screw 
wherever efficiency and economy are estimated at their true value, 
and I er acknowledge that much in my invention of this 
new method and apparatus is due to the appeal of Mr. Ruthven to 
engineers and inventors to promote the cause of hydraulic propul- 
sion, ALEXANDER VOGELSANG, 

De Keyser’s Royal Hotel, London, E.C., 

July 4th. 


PROPOSED VARLEY TESTIMONIAL, 


Sir,—The following is the report of a meeting held at the 
Westminster Palace Hotel on the ist July, for the purpose of 
discussing the subject of the Varley testimonial. A considerable 





number of gentlemen were present, including Lord Kelvin, Major 
Page, Mr. A. Siemens; , Professors Hughes, Perry, Sylvanus 
Thompson, Forbes; Messrs. Gatehouse, Crompton, Stroh, Gorman 
and others ; Lord Kelvin took the chair. A numberof letters were 
read from gentlemen who were unable to attend, but who had 
signified their hearty assent with the objects of the meeting. 
Among these were Sir F. Bramwell, Sir H. Mance, Sir Leppoc 
Cappel, Sir D. Galton, Sir J. Pender, W. H. Preece ; Professor 
Ayrton, Professor Kennedy, Dr. Gladstone, Professor Lodge, 
Professor Fitzgerald, J. W. Swan, Messrs. Belshaw, J. E. H. 
Gordon, Manville, Massey, R. K. Gray, Jackson and Goolden, 

Mr. Gatehouse then gave a very interesting account of Mr. 
Varley’s life, and the services that he has rendered to electrical 
engineering. After some remarks by Mr. Crompton, Major Flood 
Page and Mr. Siemens, the following resolution was put and 
carried: ‘‘ That this meeting approves of a testimonial being got 
up on behalf of Mr. S. Varley, that the whole of these gentlemen 
be have given their names as willing to serve on the committee, 
be and are hereby appointed a committee to act in the question of 
the Varley testimonial, and that an executive committee be 
hereby appointed, consisting of Lord Kelvin, Professor S&S. 
Thompson, Professor Perry, Mr. A. Siemens, and the gentlemen 
who attended the preliminary meeting.” 

Among other matters it was suggested that the aid of the 
Institute of Electrical Engineers be sought to ask that the 
Government should grant a pension to Mr. Varley, and further that 
a statement setting forth what Mr. Varley has done should be 

repared by Messrs. Siemens, Gatehouse, Sylvanus Thompson and 

rompton, and that this statement should be circulated as widely 
as possible among members of the electrical profession at home and 
abroad. That the general committee should consist of the names 
of the gentlemen who had attended the preliminary meeting, also 
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those who had attended that day, i a oe er who had 
written expressing their sympathy wii e objects of the meeting, 
and that every effort should be made to per the list. , 
Mansion House Buildi R. E. CROMPTON. 
London, E.C., July 51 








THE PADDLE STEAMER KOH-I-NOOR. 


Tue Victoria Steamboat Association (Limited), of London, 
have made an important addition to their long distance 
excursion steamers in the production by the Fairfield Ship- 
building and Engineering Company, Glasgow, of the swift 
and handsome paddle steamer Koh-i-Noor, which went upon 
her official trials at Wemyss Bay on the Clyde, not long 


since. 

The Koh-i-Noor is of steel throughout, and is 310ft. long, 
58ft. broad across her paddle-boxes, 32ft. moulded breadth, 
and 11ft. moulded depth to main deck. Our illustrations 
afford an idea of the appearance of the vessel when afloat, 
and at the same time show the detailed arrangements of 
both her hull and machinery. She is a remarkable steamer 
in many important respects, for not only is she the swiftest 
of her type, but she is also one of the safest, if, indeed, not 
absolutely more thoroughly guarded against the risks of 
navigating a busy river thoroughfare than any other pleasure 
steamer afloat. Certain it is that she is the first river 
steamer constructed with a bulkhead sub-division and 
strengthening, in accordance with the recommendations of 
the Bulkheads Committee. To such an extent has this been 
done that the first-class dining saloon has actually been 
divided into two portions by a steel watertight bulkhead ; 
communication between the two being afforded by means of 
a@ watertight door, which, upon an emergency, can be 
instantly closed with the aid of gearing on the deck above. 
Any persons shut in the aftermost division of the saloon can 
escape to the deck by means of a trunk staircase which is 
always kept open. The Koh-i-Noor is therefore practically 
unsinkable, and the satisfaction afforded to passengers by a 
knowledge of this important fact must inevitably make her 
popular with excursionists. 

Safety against a common form of accident having been pro- 
vided for, it next became necessary to fit her so that she may 
be promptly and easily handled. For this end the Koh-i-Noor 
has both bow and stern rudders, and thus she may be promptly 
and safely turned in narrow channels either when going ahead 
or astern. The stern rudder is worked by means of a steam 
steering gear fitted on the engine platform, and the bow 
rudder is provided with a screw steering gear, and the usual 
locking pins. A steam windlass with capstan is fitted forward 
to work the cables and moorings; and on the main deck aft 
abaft the saloon a neat steam capstan is placed for working 
the mooring ropes there also. In this way time will be saved 
when stopping at the various piers, besides affording additional 
facilities for turning the vessel round and warping her in a 
narrow harbour. The funnels and masts are of course fitted 
so that they may be lowered, to enable the steamer to pass 
under London Bridge when proceeding to or from Old Swan 
Pier, the work being done by small steam winches provided 
for the purpose. 

The fittings and decorations for the convenience and enjoy- 
ment of passengers next claim attention. The object sought 
in this and other features of the vessel has been to beat 
everything of the same description already existing, and it 
is only right to admit that a very large measure of success 
has been attained. Upon the main deck, before and abaft 
the machinery, there stand two roomy and luxurious deck 
saloons; the promenade deck being above them, extending 
about 100ft. in length fore and aft, and the full breadth of the 
vessel. The two deck saloons provide accommodation for both 
classes of passengers in the event of rain, and consequently 
there will be no stifling crushes so often experienced in 
excursion steamers when the sheltered accommodation above 
deck is more limited. Standing upon the promenade deck 
are two deck houses, one amidships and a smoking saloon aft. 
The midship house has a private cabin, framed in richly 
marked mahogany, upholstered in scarlet morocco, and richly 
furnished and decorated. In the same deck house are the 
captain’s cabin, purser’s room, ticket office, and a post-office 
after the style of the Clyde Columbia, where letters, telegrams, 
and parcels may be handed in for despatch at the various 
places of call. Above the midship deck house is the navigat- 
ing bridge, with the usual telegraphs to engine room, mooring 
stations, bow rudder and windlass. 

Returning to the deck saloonswe find that the one for the use 
of first-class passengers is abaft the machinery. The entrance, 
staircase, and interior are framed, as already remarked, with 
polished mahogany ; the floor is laid with Brussels carpets, 
and the seats are upholstered in velvet, while the panels 
at the ends of the saloon are fitted with large bevelled glass 
mirrors and hand-painted white wood panels. The private 
state-rooms, of which there are three, and the ladies’ boudoir, 
which is situated at the after end of the saloon, are elegantly 
fitted. All the ceilings are lined and panelled in white 
enamel, relieved with gold. Abaft the machinery, the space 
below deck is entirely occupied with the first-class dining 
saloon, pantry, bar, and a private room. Both here and in 
the smoking saloon, at the after end of promenade deck, the 
deck is laid with alternate planks of teak and yellow pine, 
which produces a very pleasing contrast. The sides of the 
dining saloon are decorated with hand-painted panels, and 
the seats, sofas, and cushions are in scarlet morocco; the 
side-lights being hung in curtains of brocade. It should be 
remarked that dining accommodation is provided for 150 
persons. 

Second-class passengers occupy the forward portion of the 





promenade deck and the whole of the forward deck saloon ; | gal 


moreover, they are also provided with separate smoking and 
refreshment-rooms. In fact, the second-class accommodation 
closely resembles that in the more expensive quarters of the 
steamer. The dining saloon forward is finished in white 
enamel, the seats are covered in carriage rep, and merino 
curtains are hung at the ports. The deck saloon is of polished 
teak, and is supplied with a bookstall and a coffee buffet. The 
Koh-i-Noor is thoroughly ventilated throughout by means of 
exhaust and inlet ventilators, which maintain a constant 
current of air. Installations of electric light and bells have 
been fitted, and special features of the electric illumination 
are the embarkation lamps at the gangways, to give light to 
passengers landing at night. The hull has been built under 


the supervision of the Board of Trade, and the full comple- 
ment of life-saving appliances required by Parliament is of 
course provided ; including a lifeboat, kept hanging at the 
davits for instant use in an emergency. 

The engines of the Koh-i-Noor—shown by our illustration 
—are of the compound diagonal surface-condensing type, 
the cylinders, which are 45in. and 80in. in diameter, being 





placed side by side, and working on two cranks, set at an angle 
of 90 deg. with each other. The length of stroke is 66in. 


Each cylinder is fitted with a flat slide valve, worked by the | © 


usual double excentrics and link motion. The crank and 
paddle shafts are of mild steel, and the two paddle wheels, 
which are entirely of steel, are constructed on the featheri 
system with curved floats. A cylindrical condenser is pl 
between the cylinders and the supports for the crank shaft, 
the condensing water being ate. ar by a centrifugal circu- 
lating pump, worked by a separate engine. Steam is 
supplied by four Navy-type steel boilers, each having three 
corrugated furnaces, and the working pressure is 120]b. per 
square inch. There are no forced-draught appliances fitted, 
but a fan for creating an augmented nati draught when 
atmospheric conditions render it desirable. The result of a 
mean of several runs on the measured mile showed a speed 
of no less than 193 knots. 

Mr. R. Saxon White, the manager of the shipbuildin 
department at Fairfield, who designed the Koh-i-Noor, sta 
after the trial that she had proved herself to be the fastest 
river steamer afloat; and if his remarks are limited to what 
are strictly and truly steamers for river navigation only, 
there can be no doubt of the accuracy of the statement. 

The engines, which were designed by Mr. A. Laing, the 
manager of the engine department at Fairfield, are an 
excellent job, and quite in keeping with the traditions of the 
old Govan establishment. 

It is to be regretted that in making her run from the 
Clyde to the Thames the Koh-i-noor was accidently driven on 
the rocks near Milford Haven during a fog. So serious was 
the damage she thereby sustained that in all probability she 
would have sunk were it not for her splendid bulkhead sub- 
division. She has consequently been sent back to the Clyde, 
where a new bow has been built, and a great many other 
repairs effected upon her by the Fairfield Company. Not- 
withstanding the great speed with which the work was done, 
the Koh-i-noor was a month late in starting upon her regular 
duties on the Thames. The loss thereby inflicted upon her 
owners was necessarily very serious, but it is to be hoped that 
they will find ample compensation for this in the popularity 
she will soon establish for herself now she is regularly run- 
ning to and from Harwich and Clacton. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

WitH the country now in the thick of the Parliamentary 
elections, and with the quietude which is usually experienced the 
week previous to the quarterly meetings, it is not to be expected 
that much new business will be forthcoming. A quiet tone 
characterised the markets alike at Birmingham to-day—Thursday 
—and at Wolverhampton yesterday. At the same time the 
inquiries which were received showed that stocks in consumers’ 
hands are low, alike of crude and finished iron, and this gave rise 
to anticipations of a fair amount of new business being forth- 
coming at next week’s quarterly meetings. 

Satisfaction was expressed by many business men at the election 
on Tuesday for Wolverhampton West of that well-known iron and 
steel master, Sir Alfred Hickman. 

The recent decision to hold the forthcoming quarterly meetings 
in the Exchange as usual, instead of repeating the experiment of 
holding them in the Town Hall, is generally regarded as a prudent 
step, and as calculated to facilitate business. 

It is not anticipated that these gatherings will develope any 
important alterations upon the present trade position. A rather 
better demand than at present is expected for the satisfaction of 

st ’ requi ts, which, as intimated above, are consider- 
able ; the satisfaction of their wants of late having been mainly of 
a hand-to-mouth character. No rise is looked for in the price of 
iron, for the foreign demand is not sufficiently good to warrant 
such a step, but, on the other hand, it is difficult to see how values 
can go lower, inasmuch as there is no prospect of much if any 
further ease this year either in fuel or in wages. The probability 
seems to be that marked bars will be re-declared at the es price 
of £8, at which they have so long stood, and that other classes of 
iron will also remain unchanged. 

Quotations to-day and yesterday did not show any deviation 
from the figures which have for some time previously been ruling. 
It was understood that the basis price of marked bars remained 
£8, and that makers asked about £7 for second grade sorts and 
£5 12s, 6d. upwards for common. 

Galvanised corrugated sheets are quoted about £11 12s. 6d. for 
doubles f.o.b., Liverpool in bundles. There is still rather more 
doing than recently with the Argentine Republic and with Chili, 
and satisfaction is expressed that the relief which for some time 

has been Aad 9 

extent afforded by the reduction of the Silesian standard by about 
£1 per ton. Some consumers of sheets indeed have been endeavour- 
to turn this circumstance to advantageous account, but manufac- 
turers declare that they cannot afford to sell at any less than 
current rates ; and indeed it is pretty well known that profits just 
now in the galvanised sheet trade, if they exist at all, are 
exveedingly meagre. 

Engineering sections of iron, such as plates, angles, tees, and the 
like, are, it is ns to note, in good request. 

Boiler-plates are quoted £8 upwards, tank-plates £6 10s. up- 
wards, and some descriptions of rods £7. The bridge and roofing 
makers have been ordering rather better lately of the particular 
sections of iron which they usually require. 

In the bar trade the list houses keep to £8 as the basis price for 
marked sorts, with the usual 12s, 6d. extra for the Roundoak and 
a few other brands. Merchant sorts are quoted about £7, and 
common £5 12s. 6d. upwards. Merchant sorts, in rounds, flats, 
squares, and other forms, are being ordered in only limited 
quantities, and specifications for shoe iron are scarcely up to the 
average. Fire bars, however, are in rather better call. One or 
two makers are engaged upon Government orders for cable bars. 
Chain bars are quiet. 

Working-up qualities of plain sheets are in fair demand, but 

vanising decriptions are of slow sale. Singles are still quoted 
£6 17s. 6d.; doubles, £7 to £7 5s.; and trebles, £7 17s. 6d. to £8. 
For hoops, £6 12s. 6d. is asked, and for gas tube strip £6 
upwards, 

Te the crude iron trade some of the Staffordshire and Midland 
sellers are endeavouring to make capital out of the sharp rise in 
Middlesbrough iron, but consumers will not respond, The latter 
consider the Northern position to be temporary, and do not an- 
ticipate any lengthened effect upon the 1 market ; though 
they recognise the importance of the Cleveland position so long as 
it lasts. Meanwhile Staffordshire all mine hot blast pigs are 

uoted 62s, 6d., part mines 44s, to 45s., and cinder sorts about 

s., Lincolns are quoted 47s., Northamptons about 44s., and 
Derbysbires 43s. 

In the engineering and heavy iron-foundry trades there continues 
to be an improvement in the South American demand, and India is 
also locking up ; mors particularly for rolled metal, also for tubes, 
galvanised iron, railway material, and machinery. Until the elec- 
tions are over and the harvest is fairly within view, not much 
activity can be looked for in the home trade; but the autumn 
shipping demand is expected to compensate to some extent for the 
7, of the —— of the year, as stocks in foreign and 

‘colonial markets are known to be low. 








in the price of spelter has been to some | back 





Australian orders for machinery, engines, and other heavy goods, 
are still limited; but if the loans proposed by several of the 

a —_ tisfactorily placed, some good business may be 
anti lo 


pa 
The old-established firm of Thomas Piggott and Co., gas and 
“et so engineers, of Spring-hill and a Birmingham, 
been constituted a limited company. The whole of the share 
capital has been subscribed by the directors and their friends, al) 
the ordinary shares being retained by the partners in the old firm, 











NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The excitement consequent upon the elections is 
necessarily for the t to a iderable extent disorganising 
business operations, and even the very limited transactions which 
were previously being put through are being still further restricted, 
For the present there is very little doing really to test the market, 
buyers ing no disposition to operate beyond covering actual 
pressing requirements ; and even the extremely low prices which in 
many cases are being quoted for forward delivery apparently offer 
no inducement. For prompt delivery, makers’ quotations for pig 
iron are for the most part well maintained at late rates ; but the 
belief still prevails that prices will have to be lower, and con- 
sequently the policy of holding back as long as possible is being 
very generally pursued. As I have pointed out, however, in previous 
reports, the question of costs cannot be overlooked, and must to a 
large extent govern prices in the immediate future ; already both 
raw and manufactured iron is being placed on the market at an 
absolute loss to the producer, and until some substantial reduction 
can be obtained in wages or the price of fuel—of which there is no 
present prospect—it seems more than likely that the makers and 
manufacturers of iron will prefer to lessen their production, rather 
than involve themselves in still more serious loss by forcing sales at 
still lower prices. 

The Manchester Iron Exchange on Tuesday was only moderately 
attended, and generally only a mere hand-to-moutk business was 
reported either in pig or finished iron. In some of the district 
brands of pig iron moderate sales have been made during the last 
few days, but inquiries coming upon the market on Tuesday were 
mostly only for very small quantities, and no business of any 
moment was being done. Lancashire makers quote on the basis of 
44s. 6d. for forge to 45s. 6d. for foundry, less 24, delivered Man- 
chester. Lincolnshire and district brands, although there are still 
several of the makers who are not really offering in the market at 
all, are scarcely maintaining firmness at recent quotations, and for 
delivery equal to Manchester Lincolnshire could be bought at about 
43s. 6d. and 44s, for forge to 44s. 6d. and 45s, for foundry, with 
Derbyshire ranging from 45s. for forge to 48s. and 48s, 6d., less 
24, for the better class foundry bran In outside brands the 
present scarcity of Middlesbrough is maintaining a firm tone in 
quotations for prompt delivery, good foundry qualities averagi 
49s, 4d. to 49s, 104., net cash, equal to Manchester. Forwa 
contracts, however, could be placed at considerably under these 
figures, but there are practically no buyers except for immediate 
delivery. Scotch iron remains practically unchanged, and for 
delivery at the Lancashire ports Soun averages about 45s., Carn- 
—_ 46s,, Eglinton 47s., and Glengarnock 48s. 6d., net, prompt 














In manufactured iron orders still come forward very slowly, and 
in very small ls, which are barely keeping forges going from 
hand-to-mouth, and prices, if “4 Page show a weakening 
tendency. For Lancashire bars £5 15s. is now about the average 
figure, with North Staffordshire qualities ranging from £5 15s, to 

-) 17s. 6d, but erdinary merchant sheets remain at about £7 5s. 
to £7 7s. 6d.; and hoops at £6 6s, for random, to £6 7s, 6d, for 
special cut lengths, delivered in the Manchester district. 

There is also only a very slow business doing in thesteel trade ; and 
hematites, if anything, are easier, good foundry qualities not 
fetching more than 58s. to 58s. 6d., less 24, with steel billets 
quoted at about £4 15s., net cash, delive Manchester. Local 
makers of steel boiler plates are still firm in holding to special 
— for prompt delivery, quoting £7 17s. 6d. to £8 per ton, 

ut forward contracts could be placed at about £7 10s., with steel 
boiler plates from other districts offering at from £7 5s. to 
£7 7s. 6d. per ton, delivered to consumers in the neighbourhood of 
Manchester. 

In the metal market business continues in a very unsettled con- 
dition, with no orders of any weight Reine out, owing to the 
uncertainty as to the course of prices. The tone of the market is 
weaker, but there is no quoted alteration in list rates for manu- 
factured goods. 

The condition of the engineering industries remains very much 
the same as I have reported for some time past. It is only here 
and there, in special work, that establishments are securing any 
real weight of new orders, and me the reports are that trade 
is in a very unsatisfactory condition, with contracts running out, 
and no new work of anything like equal weight coming forward to 
replace them. The majority of the engineering firms throughout 
the district are short of orders, and many of them very slack. 
Boilermakers are not nearly so well off as they were a short time 

. a tive builders are peting very keenly for any new 
orders giving out, in some instances at prices very considerably 
below actual cost; and railway carriage and wagon builders have 
only a moderate amount of work in hand, with an absence of any 
weight of work at present in prospect. 

A generally quiet tone continues to be reported in all descrip- 
tions of round coal, and although the better qualities for house fire 
pu maintain their price, common coals are, if anything, 
easier, there being here and there a slight giving way in prices. 
Four to five days per week represents the full average work of the 
collieries, but even with this restricted output, stocks are accumu- 
lating at many of the collieries, and the supplies of common round 
coal are considerably in excess of a. At the pit mouth 
best Wigan Arley coal is still quoted at 12s, to 12s. 6d.; Pemberton 
four feet, and second qualities of Arley, 10s. to 10s. 6d., and 
common house fire path 8s, 6d, to 9s, per ton; but steam and 
forge coals are rather irregular, and 7s, 6d. to 8s. represent the 
full prices obtainable for ordinary qualities at the pit mouth. 
Engine fuel continues in brisk demand, and the lessened quantity 
of round coal now being screened is producing rather a scarcity in 
some of the better qualities of slack, with the result that prices are 
hardening, and in some instances slight advances have been made 
upon last months rates, At the pit mouth ordinary descriptions 
of bu average 6s. 6d., the best qualities of slack are fetching 
5s. ray A 6d., medium sorts 4s, to 4s, 3d., but common slack is 
obtainable at about 3s. 3d. to 3s. 6d. per ton. 

With surplus quantities of common round coal pushed for sale, 
for shipment, very low prices are necessarily ruling at the ports on 
the Mersey, and ordinary descriptions of steam coal are not fetch- 
ing more than 8s, 9d. to 9s. 3d. per ton, delivered at the Garston 
Docks, or the High Level, Liverpool. 

The competition for coal contracts from outside districts, to 
which I have previously referred, is kening the position of 
Lancashire colliery owners, and concessions of 3d. per ton upon 
last year’s rates are very general ; whilst under exceptional pressure 
there is in many instances a giving way of something like 6d. per 
tonto secure contracts. Most of the er contracts have already 
been settled, but there are a number of them yet pending, and 
these are in many cases being held back, with a view of obtaining 
amended tenders, at lower prices, 

Barrow.—There is a quiet business in hematite pig iron, but the 
demand is growing on all sides, and it is expected that makers 
will be able to secure some large contracts immediately after the 
close of the election. Orders for Bessemer qualities are more 
frequent than they were on steel account, and the trade from this 
quarter is expected to improve. Prices are steady at 49s. 6d, net 
cash for hematite warrants, but makers are asking 51s. for parcels 
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of Mixed Bessemer Nos. net f.o.b, The trade doing in forge and 
foundry iron is very small, and some stocks of this class of metal 
are held, Thirty-mine furnaces are in blast, and one or two others 
will be blowing in the course of a few days. Stocks have been 
futher reduced about 500 tons, and now standat 44,560 tons. 
Makers hold next to no stock. , x 

Iron ore is in quiet demand, but fuller deliveries are being made 
chiefly on old contracts. Ordinary qualities of iron ore are quoted 
at 9s. per ton net at mines, 

Stee) makers are busily employed in both the Bessemer and the 
Siemens-Martin departments, and orders are held which in all 
probability will maintain the present position for at least four 
months. Prices are steady, but are not very remunerative. In 
the steel shipbuilding material business there is a steady demand 
on local, Belfast, and general account. Plates are at £6 per ton. 
Steel rails are at £4 2s, 6d. to £4 4s, per ton for heavy sections. — 

Shipbuilders are busily employed on both new orders and repair 
work, and engineers have also plenty of work in hand for some 
time to come. 

The coal and coke trades are steady. Coke isin full supply and 
in liberal demand, and 20s, per ton is now the price delivered from 
Durham ovens at West Coast furnaces, 

In the shipping trade there is a marked depression, and the 
exports of pig iron and steel show a very considerable falling off on 
recent experiences. The trade in exports is, however, expected to 
improve, now that the furnaces are again in full blast. 

A fair trade is being done in petroleum, and the tanks at Barrow 
are fairly filled with oil. 

Some improvement has been noticeablelately in the timber trade, 
and some large shipments of Baltic and American timber have lately 
been imported, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Five days a week in the coal trade are amply sufficient for the 
demand. In some quarters four days a week are being worked, 
and although stocks have not yet begun to accumulate after the 
clearance effected by the strike in the North, there is no doubt 
that the output is in excess of the demand, The inquiry for house 
coal is at present very quiet, and Durham now resuming its 
supplies, has caused, with the warm weather, a weaker tone tc 

revail in the London market, and lower quotations are ruling. 
it prices are about as follow :—Silkstones, 10s. to 12s. per ton ; 
Barnsley house, 10s. to 10s. 6d. per ton; other qualities, 9s. per 
ton and upwards, The Humber ports are taking a full tonnage 
of steam coal, last gel demand being quite sustained, and prices 
running from 8s, 9d. to 9s, 6d. per ton. Manufacturing fuel is 
at 5s. to 6s. per ton; small coal and smudge in good request; 
coal rather more languid. In West Yorkshire, as in ‘South 
Vorkshire, business is rather below the average, only about four 
days’ work being required to meet the requirements. 

Railway material is a ees inquired after, and it is hoped 
that another period of briskness is at hand. An average 
turn-over is reported in the heavy iron trades, Our military 
authorities are expected to order freely, in a short time, in shell 
and armour - piercing projectiles, as the result of inquiries 
now being made in the district. In steel a considerable 
amount of business is being done with the United States, chiefly of 
the best classes for cutlery, milling tools, &c. This is not quite a 
satisfactory feature of our business, as it simply means the buying 
of the raw material to make in America the cutlery and other 
wares which used to find employment for many hands here. 
Another market has been closed to this country through the new 
tariff which came into operation on the 30th ult. During the 
spring and summer months, _ quantities of goods have been 
exported to Spain and Portugal by Sheffield manufacturers, to get 
them in before the tariff came into force, Trade with Spain and 
Portugal, it is feared, will now be paralysed for years in many 
pn ered of industry. Firms that have been at great trouble 
and expense to send out travellers and appoint agents in the 
Peninsula, have now their trouble for their pains. 

The annual meeting of John Brown and Co., Atlas Steel and 
Iron Works, Sheffield, was very largely attended last Friday. 
Mr. J. D. Ellis, chairman of the company, presided. The chief 
interest of the chairman’s s hh centred in the account given of 
successful sinkings at the Rotherham Main Colliery. The High 
Hazel Seam, which had been won at a depth of 340 yards, instead of 
being 4ft, Gin, thick, was 6ft, thick, and of a very superior quality, 
almost as good as Cannel; the Barnsley seam was found 8 
thick. Specimens of the coal were in the board-room. The 
chairman expressed regret at the death of Mr. J. C. Duncan, the 

retary, an tioned that Mr. J. E. Townsend, who had been 

with the company a great many years, had been appointed in his 

ee announcement which was cordially endorsed by the share- 
olders, The dividend declared was 10 od cent. for the year. 

The total exports of goods from the Sheffield Consular District 
to the United States during the quarter ending June 30th have 
been supplied to me through the courtesy of the Consul, Mr. 
Benjamin Folsom. ney for the three months, shows a value 
of £33,090, against £21,666 for the corresponding quarter of 1891. 
That, however, was the lowest point ever reach In steel the 
States took a value of £66,896, which is £1500 less than a year ago. 
The total value of exports to the States during the quarter was 
£122,427, as com with £112,108 in the second quarter of last 

ear. Business, though thus slightly improved, is far below what 
it was before the McKinley Act narrowed the gate. 





Mr. W. E, Lilley, of the Institute of Marine Engineers, and a 
number of gentlemen students —— to the Dublin University 
School of ineering, visited Sheffield on Friday. They were 


shown round several of the large establishments, including Messrs. 
Vickers, Sons, and Co., where they saw some of the most im- 
portant heavy manufactures in the steel trade. They were 
a interested in peed sped appliances used for the pro- 
uction of heavy forgings a e most highly-finished description 
of ordnance, At the mer Works—Messrs, Henry Bessemer 
and Co,—they witnessed the production of both Bessemer and 
Siemens steel. The whole p was explained to them, and the 
visitors expressed the hope that some day, when the mineral 
resources of Ireland were poy ne it would be their good fortune 
to obtain as good a position in Ireland and as much trade support 
as England had to-day for the manufacture of steel by both 
methods of production. The tire-rolling mill and the cogging and 
rolling mills were visited, and the different hammers and hydraulic 
presses were explained. The students expressed themselves much 
gratified with their visit. 
The Newcastle Chronicle, in its trade report, has a note of 
ne interest to Sheffield in connection with the visit to the Atlas 
orks of the members of the North East Coast Institute of 
Shipbuilders and Engineers on the 24th ult. Many of the visitors, 
it is said, were ‘‘ struck with the large amount of work in execution 
for this district. Armour-plates for vessels building on the Tyne, 
furnaces for ship boilers, tubes for marine engines, crank-shafts, 
&c., all for use at the ports. The raw material is imported often, 
and then it goes from the ports, and the manufactured articles 
are used in our = and engine-yards, These facts ought to 
suggest the possibility of our local trades being increased by 
work of the kind named being done at the ports. he iron could 
be smelted there, and all the pn gone through with a saving 
of carriage that would in itself be a profit of moment.” There is 
akind of Yankee ring about these sentiments. Our American 
cousins were wont to come over here, see everything, and go away 
charmed with the reception and hospitality they received—to start 
the same manufactories themselves as early as possible. But such 
establishments as the Atlas works are not built up inaday. They 
are the slow growth of years, the result of many brains, the survival 
of the fittest after costly trials and experiments. 
A fortnight of electioneering has done no good to business. 








Locally the excitement is having less prejudicial effect than was 
anticipated, but the general influence is to disorganise business, 
There will be nothing done in the country districts until the 
nation has completed its verdict, and the new Parliament is 
elected. The lighter industries are feeling the depression more 
severely than the heavy trades; but those engaged in both will 
be thankful when all is over. 

Mr. Jaroes Laycock, who has had fifty-three and-a-half years’ 
continual work as a mechanical engineer in the service of one 
firm—Messrs, Vickers, Sons, and Company—has just retired into 
private life. For the last thirty years Mr. Laycock has managed 
the engineering de ment, under the superintendence of Mr. 
E. Reynolds. During the whole time Mr. Laycock has been 
connected with the River Don Works, he has won the general 
esteem of employers and employés alike. The manager, clerks, 
and foremen presented him with a tea-service; the men in his 
own department with a case of cutlery, and Mr. T. E. Vickers, 
J.P., chairman of the directors, a drawing-room timepiece in 
the name of the board and the firm, 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


VaRIOUS circumstances have this week tended to limit the transac- 
tion of business, the first and foremost being the general elections, 
and another almost as potent being the ‘‘ squeeze” that has been in 

rogress with respect to Middlesbrough warrants, but which now 
ortunately seems to be at an end, so that next week we may hope 
to see a resumption of business. The ‘‘squeeze” has been more 
prolonged than was expected, and has caused considerable dis- 
organisation in the market, but the ‘‘ bears” have only met with 
the treatment they deserved, and which it is hoped will teach them 
a lesson that they will not scon forget. They have been too bold 
this time in operating with Middlesbrough warrants, and have 
overreached themselves. It might have been thought that with 
their experience they would have recognised that it has not been 
recently a favourable time to ‘‘bear” the market, seeing that 
next to noiron was being made, that stocks were going down so 
rapidly both in makers’ hands and the warrant stores, and that 
what stock of warrants was held was owned by a few hands who 
were agreed to operate together, and who practically had the 
warrant market in their own hands. The speculators, however, 
appeared to think that after the Durham strike was over prices 
would drop, and they therefore sold Middlesbrough warrants for 
delivery at fixed dates at the prices then current, but they delayed 
covering in the expectation that the value of iron would fall before 
the date of delivery, and so enable them to derive profit out of the 
transaction. However, the prices did not fall after the close of 
the strike, for holders having such small stocks were able to keep u 
their quotations, and there was nothing for it then for the “ bears” 
but to purchase the iron at prices considerably higher than they 
had intended to give. But when they came to buy they found 
themselves ‘‘ cornered,” for they could not get the warrants neither 
could they procure makers’ iron, which they might send into the 
public warrant stores, and thus extricate themselves from their 
difficulties, The result was that they were at the mercy of the 
‘* bulls,” and being unable to deliver the warrants they had con- 
tracted to supply, they had to make the best terms ible with 
the buyers, and settle differences on a basis a g deal above 
what was paid for warrants before the ‘‘squeeze” set in. The 
warrants were due for delivery about the end of June and in 
the early days of July, and the time is now over, so that the 
** squeeze” may be said to have collapsed, and ordinary business 
will now be permitted to recommence, Fully 50s. was paid to 
buyers by ‘‘bears,” who could not carry out their tract 


ago above 650,000. The figures with respect to make and stock 
are as under :— 





Make of Pig Iron. 



































| } 
|_1902, | 1902. | tn. | De 
| June. | May. ees wap 
| Tons. | Tons, | Tons. | Tons. 
Cleveland pig iron—port of Middles- 
eS See ae re ern _ 15,017 _ 
Ditto—outside Middlesbrough. . 1,947 — 1,947; — 
Ditto—North of England district .. | 16,964 ao 16,964, — 
Other kinds of pig —— hema-) | 
tite, spiegel, an ic pig iron)—| } 
whole district .. .. .. .. «- «| 40,801] 6124 | 84,677; — 
Total of all kinds—whole district..| 57,765 | 6124 | 51,641 _ 
Number of furnaces on Cleveland pig! | 
irononJune 80th .. .. .. .. «. — 3s | — 
Number of furnaces on hematite, &c., | 
Gm dumete wn cc ce te te oe 3 35 = 
Total .. ..| 76 3 73 | — 
Stocks of Cleveland Pig Iron. 
| 1892. | 1892. ‘Nia. 








| In- | 
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June 30) May 31.|“T°8e- 





Tons. | Tons. | Tons. | Tons. 
Makers’ stocks—port of Middlesbrough | 6,976 20,242 | 13,266 
a a a 542 | 














—_— | 
Ditto—outside ditto .. 3,517) — | 2,975 
Ditto—North of England district .. ..| 7,518 | 23,759, — | 16,241 
Makers’ stores—ditto .. .. ., .. «| 0 650; — _ 
Pig iron in public stores:— } | | 
The N.E. Railway Co.’8 .. .. .. 295 25; —/| — 
Connal’s .. .. .. .. «+ «« «| 40,009 | 68,259) — | 28,250 
Total .. -| 48,472 | 87,963 | -- | 89,491 





With respect to pig iron shipments from Middlesbrough, which, 
exports nearly all the pig iron made in the North of England, 
the quantity in June only reached 31,694 tons, that being the 
smallest reported in any month since records were kept, and 
never since January, 1879, have the exports ever fallen below 
even 40,000 tons. The small shipments were due to the fact that 
there was so little iron made—almost no No. 3, which is the 
quality required for shipment—and Middlesbrough warrants, 
which fang > 8 iron, could not be got. The prices of Cleve- 
land iron were relatively so much above those of other districts 
that consumers were Soleuea to obtain supplies elsewhere. The 
following is a comparison of the June exports, and those of the 
months named :— 


Coastwise. Foreign. Total. 

Tons, Tons. Tons. 

June, 1892 .. 8,534 23,160 81,694 
May, 1892 .. 17,706 38,486 -- 56,192 
June, 1891.. . 43,375 34,669 -- 78,044 
June, 1800... .. .. o- 28,806 .. 58,762 - 82,158 


To Scotland, which in June, 1891, took 38,090 tons of Cleveland 
pig iron, but 5090 tons were sent, but Cleveland iron was 5s, or 6s. 
per ton dearer than Scotch to the Scotch consumer. To Germany 
10,585 tons were sent, against 15,435 tons in June, 1891, and 
34,213 tons in June, 1890. During the half-year Middlesbrough 
pig iron shipments only reached 295,618 tons, against 421,122 tons 
in 1891, 381,939 tons in 1890, and 489,870 tons in 1889. 





iron did not reach more than 42s. The ‘‘ bears” 
would gladly have given this and put the iron into store, but, 
unfortunately for them, the iron could only be bought in very 
small lots, too small to allow of sending into the public 
stores. 

The demand for pig iron by consumers is at present quiet ; and 
is confined to prompt requirements, for the general opinion is that 
as the output increases the value of iron will become more in 
favour of the buyers. And this is evidently the view also taken 
by the sellers, for they are offering iron for forward delivery at 
less than they will accept for prompt. Thus 40s. 6d. has been the 
prompt price of No. 3 asked by merchants, but 40s. would be 
taken for next month’s delivery, and 39s. 6d. for September 
delivery, but buyers were not oy hy give as much for forward 
delivery, though they would pay 6d. for No. 3, for prompt, 
and offered 40s. rather readily, because No, 3 is very scarce yet, 
seeing that the furnaces have as yet made next to none, and that 

uality cannot be had from the public warrant stores, seeing that 
the holders thereof are agreed upon not selling at present. Makers 
have been quoting 41s. for prompt deliveries of No. 3, and 40s. for 
August and September deliveries, The prices named above for 
No. 3 are for small quantities only—parcels, say, under100tons—but 
for larger quantities more is offered, but the iron is unobtainable. 
Middlesbrough warrants ceased to be quoted at all in the early 
part of last week, and no figure was named for them until Tuesday 
this week, when sellers were at 43s, and buyers at 40s. cash ; but 
this wide difference did not lead to any business, as the pressure 
to buy is over, the ‘‘squeeze” having collapsed. Wednesday’s 
sellers’ price was 42s, cash, and buyers 40s. The quantity taken 
out of the public warrant stores is now very small—it has been 
about 500 tons this week, whereas during the three months ending 
June 30th it averaged 8000 tons per week. It is not that the 
output of No, 3 has increased, for little has been made, but it 
is trade tapering off that has caused the quietness at the stores. 
It is remarkable that five-sixths of all the pig iron in the 
district is now in Connal’s stores, and the total quantity there 
and in makers’ bands does not exceed ten days’ make, whereas 
the makers themselves only hold unsold a couple of days’ pro- 
duction. 

The prices of the lower qualities of pig iron are not so firm as 
are those of No. 3, because the supply is better, seeing that the 
furnaces that have resumed operations have chiefly made these 
lower qualities. Indeed, so much white has been produced that it 
has become practically a drug upon the market, and will not 
realise, as a rule, above 36s, 6d., whereas a short time ago 38s. 6d. 
was paid for it. Grey forge can be bought at from 38s. to 38s, 6d., 
which in June could not be had under 40s.; and No, 4 foundry is 
at 39s, Almost all the hematite furnaces are again at work, and 
producers are importing — ore very freely. For mixed 
numbers they are quoting 50s. per ton, and Spanish Rubio ore is 
about 13s. per ton ex ship Tees. The quarterly iron market is to 
be held at Middlesbrough Royal Exchange next Tuesday, when 
free admission will be given to all connected with the iron, coal, 
and allied trades, 

The June statistics of the Cleveland Ironmasters’ Association have 
been awaited with no little interest, as they were expected to show 
how far operations had been resumed. It appears from them that 
seventy-one of the eighty furnaces which were stopped during the 
strike have recommenced work, and two others which were idle 
previous to the strike have been lighted, viz., one at Messrs. 
Gjers, Mills and Co.’s Ayresome Ironwork, and the one at 
Messrs. Bolckow, Vaughan and Co.,’s Middlesborough Ironworks, 
both to produce hematite. Thus seventy-six furnaces are now in 
operation against eighty-three when the strike n, The pro- 
duction for June was 57,765 tons, as compared with 6124 tons in 
May, 213,045 in June, 1891, and 232,480 tons in June, 1890. 
Cleveland iron alone 16,694 tons were made against none in May, 
and 125,832 tons in June, 1891. The figures regarding stocks are 
most remarkable, showing a decrease of 39,491 tons, and leaving 
only 48,472 tons in stock. Such a small stock has never been 
known since the Cleveland iron trade attained to important 
dimensions. A year ago 268,282 tons were held, and four years 


whereas makers’ i 





in finished iron and steel is dull, and orders are confined 
to those for promptdelivery, asno one will buy forforwarddelivery 
in the present uncertain and discouraging state of trade. All the’ 
works which were stopped during the Durham strike have now 
resumed operations, the North-Eastern Steel Company, Middles- 
brough, the last of these, re-starting a fewdaysago. Prices are 
well maintained : Common iron bars at £5 10s.; best bars at £6; 
iron ship-plates at £5 5s.; steel ship-plates at £5 17s. 6d.; iron 
boiler-plates at £6 5s.; iron ship angles at £5 2s. 6d.; and steel 
ship angles at £5 12s. 6d.; all less 24 and f.o.t. at producer's 
works. Heavy stee! rails are £4 net at works. 

Among the local members who have been so far elected for 
the new Parliament are Mr. Theodore Fry, iron manufacturer, 
Risecarr Rolling Mills, Darlington, for Darlington; Mr. Thomas 
Wrightson, engineer and ironfounder, Teesdale Ironworks, 
Stockton, for Stockton; and Mr. Christopher Furness, ship- 
builder, West Hartlepool, for the Haritlepools. 

Some forty-seven of the members of the Société des Ingenieurs 
sortis de |’Ecole Provinciale d’Industries et des Mines du Hainaut, 
have been visiting the mining districts of Northumberland and 
Durham, under the auspices of the North of England Institute 
of Mining Engineers. ‘They visited Ashington Colliery, New- 
bottle Collieries, the pier and the river works of the River Wear 
Commission, the Salt Works on Teesside, Lumpsey Ironstone 
Mines, &c. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


TowarDs the close of last week a ‘‘corner” took place in 
Cleveland warrants in the Glasgow pig iron market. arrants 
were sv scarce that the price rose from about 41s. to 50s., and the 
latter price was paid for a large quantity of iron up till Monday’s 
settlement. Accounts were then squared, at least for the time, 
and price fell back to 40s. A moderate business has been done in 
Scotch warrants between 41s, and 41s. 6d. cash, but there has been 
scarcely any inquiry for hematite. 

The prices of pig iron are as follows:—G.M.B., f.o.b. at 


Gl w, Nos. 1 and 3, 42s. per ton; Monkland, No. 1, 48s. 6d.; 
No, 3, 42s. 6d.; Carnbroe, No. 1, 44s.; No. 3, 43s.; Clyde, No. 1, 
47s. 6d.; No. 3, 47s.; Gartsherrie, Langloan, and Calder, Nos. 1, 


49s. 6d.; Nos. 3, 47s. 6d.; Summerlee, No. 1, 50s.; No. 3, 47s. 6d.; 
Coltness, No. 1, 53s. 6d.; No. 3, 48s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 50s.; No. 3, 47s. 6d.; Dalmellington, No. 1, 
47s, 6d.; No. 3, 46s. 6d.; Eglinton, No. 1, 46s. 6d.; No. 3, 
45s. 6d.; Shotts, at Leith, No. 1, 52s.; No. 3, 50s.; Carron, at 
Grangemouth, No. 1, 54s.; No. 3, 47s. 6d. 

The past week’s shipments of pig iron have been 4872 tons, 
against 4364 in the corresponding week. Canada took 400 tons, 
Australia 300, France 455, Italy 618, Germany 810, Holland 240, 
Russia 120, India 85, Belgium 10, other countries 90, the coastwise 
shipments being 1744 tons, against 2039 same week last year. The 
total shipments for the six months are 158,525, compared with 
124,923 in the first half of 1891. 

Since last report, the number of furnaces producing ordinary and 
special brands has been increased from 37 to 39, and there are still 
31 making hematite and 6 basic, the total in operation being 76, 
compared with 74 in the previous week and 72 in the corresponding 
week of last year. 

There is comparatively little doing in the ore import trade as far 
as regards the arrangement of new busi , but lters have 
ample supplies. The rates of freight from Bilbao to Glasgow have 
a — easier tendency, and the prices of ore delivered are for 

il 13s. 9d. to 14s., and rubio 11s, 9d. to 12s. 3d. per ton. 





campani! 

The pipe founding trade presents a rather more hopeful prospect. 
Our founders are taking a lively interest in forthcoming contracts 
for water-pipes for Birmingham, Newcastle, Bradford, Lurgan, &c., 
and this week the Corporation of Glasgow has come into the 
market for upwards of 10,000 tons of pipes to be used in the 
extension of the Loch Katrine Waterworks. 

There is little change in the position of the steel trade. A few 
new orders have been coming in for shipbuilding material, and 
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work is proceeding quietly, but the outlook for the future is not 
very aging. At p t it is difficult to see from what 
sources business is to spring in sufficient quantity to keep the 
works going after the holidays, which begin at the end of next 
week, and will practically extend to about the close of the month. 
Prices of steel are still on the basis of £6 3s. 9d. tc £6 5s. for 
ship-plates, less 5 per cent. for delivery in Glasgow district. 

In the malleable iron department business is for the most 
part e * quiet, with hardly any new feature of interest to 
notice. Makers are dragging along as best they may, booking a 
small order now and again and hoping for better times. They 
quote angle iron at £5 12s. 6d.; the lowest grade of common 
bars, £5 15s.; second grade, £6; highest grade, £6 2s. 6d.; best 
bars, £6 5s. to £6 12s. 6d.; nail rods, £6; sheets, £7 7s. 6d.; all 
the rates being subject to the usual 5 per cent. discount. 

The iron and steel manufactured s shipped from Glasgow in 
the t week embraced machinery to the value of £41,845, of 
which £31,241 represented sewing machines, steel goods £4900, 
and miscellaneous iron goods £26,346. 

The coal trade continues fairly steady, notwithstanding that the 
amount of export business being arranged is comparatively small. 
The coalmasters and shippers are well occupied with existing 
orders, which they will have to clear off within the next few days, 
and they are looking forward to a better demand about the 
beginning of August. Main coal is quoted, f.o.b. Glasgow, 7s. 6d.; 
= to 8s. 3d.; ell, 8s, 3d. to 8s. 6d.; and steam, 10s. to 





During the six months ending 30th June there has been 
launched from the Clyde shipyards 164 vessels, with an aggregate 
tonnage of 185,805, compared with 170 vessels, and 174,280 tons 
in the first half of last year. The output has only been previously 
exceeded in the first half of 1883, when 195,702 tons were put into 
the water. While the amount of work turned out since the 
beginning of the year is thus comparatively large, the orders in 
hand are materially less than they were twelve months ago, and 
4 oo a that a period of slackness is gradually coming over 

e e. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE elections have seriously interfered with all business during 
the week, and the subject of coal seems to have sunk completely 
before the more absorbing topic of politics. This has been the case 
amongst the offices, at the Exchange, collieries, and steel works, 
and it is fortunate that the political fever only lasts a week. As 
soon as local elections are finished the excit it will abate, and 
it is very likely an extra spurt will be made in all departments to 
make up for the loss. 

In coal there is the same seeming anomaly, a decline in price, 
and great shipments. The latter 1 have accounted for as due to 
the large contracts made which have insured, and will for some 
time, a continuance of large exports of coal. The declining price 
on Change shows what we have to expect. Midweek, at Cardiff, 
best steam was quoted at 11s, 9d. to 12s.; seconds realised about 
lls. 3d.; some coals at 10s., and small from 5s. 6d. Even in house 
coals things seem tobe on the declining plane, and 12s, to 12s, 3d. 
appears to be about the fixtures. Brush coal 10s. No large from 
8s., and small best 8s, 3d. 

Coke continues tolerably firm, furnace 18s. to 18s. 6d., and 
foundry 21s, 6d. to 22s. 6d. at Cardiff. Swansea prices are: 
Farnace, lds, to 16s., and 18s. to 20s. for foundry. Patent fuel 
both at Cardiff and Swansea is quoted at 10s. 9d. to lls. In 
Cardiff there are complaints of slackness in this commodity, but 
in Swansea there is more briskness. Last week the export from 
that port was 12,488 tons. Some of the largest shipments were as 
follows :—France, 2645 tons; Spain, 2850; Egypt, 2707 ; Italy, 
1300; Russia, 1650; Algeria, 1270. 

I have referred to the coal shipments as having been large. Last 
week, ending Wednesday, the shipments from the Cardiff ports 
came nearly to 300,000. The exact total of the Bute Docks was 
172,809. For the week ending Saturday, Barry sent 89,702 
tons, and Penarth 39,628 tons. Swansea’s total was close 
upon 34,000, and Newport maintained a fair average. New- 
port’s future is becoming more assured. What with the 
oa gen of the extended coalfields of the Rhymney and Ebbw 

Yale Companies, and the prospects of other leading companies, 
such as the Newport Abercarn, which has announced a 10 per 
cent. dividend on the year, the outlook is promising. Last year 
the output of this colliery was 458,000 tons, and by the opening 
out of the Black Vein—lower—still larger is certain. 

This week there was an interesting ceremony at Newport, in the 
form of opening an important dock extension, adding twenty-eight 
acres to the Alexandra Dock area. At present the new space will 
be used for the largest vessels that come to Newport, and will be 
of marked service. Hoists and all necessary appliances are to be 
added. There was a distinguished y at the ceremony, inclu- 
ding Lord Tredegar, Sir George Elliot, Sir Geo. Walker, Mr. 
Parkinson, Col. Lyne, Mr. Lawrance, Mr. Phillips, and the inde- 
fatigable dock master Mr. Parfitt. Mr. Smythe and Mr. Layborne, 
engineers, took an active part in the proceedings by opening the 
sluices, &c, 

There is not much to record this week in connection with the 
steel works, which have enjoyed a better trade of late. Large 
orders for rails and steel bars are in hand covering some time to 
come, and, as will be seen, quotations are slightly better. 

Pig tron has fluctuated somewhat during the week. Prices mid- 
week were as follows :—Glasgow pig, 41s. 2}d.; Middlesbrough, 
No. 3, 40s., hematite from 49s. 

Other productions were quoted as follows on Swansea P- 
Steel rails, heavy sections, £4 2s. 6d. to £4 5s. ; light, £5 5s. to 
£5 10s. ; sheet iron, £6 10s. to £7 10s. ; steel, £7 10s. to £8 10s. ; 
Welsh bars, £5 5s. to £5 7s. 6d. ; Bessemer steel blooms, £4 7s. 6d. 
to £4 10s.; tin plate bars, £4 12s, 6d. to £4 15s.; Siemens, 
£5 to £5 2s. 6d. 

Foreign ore continues to arrive in large bulk. Prices remain bad 
—10s. 9d. to 11s, 

Good business continues in tin plates. It was rumoured in 
Swansea this week that Sir John Jones Jenkins has offered to buy 
and re-start the Old Lodge Works, Llanelly. These, on account 
of slack times, have been closed for a period. Exports continue 
large. Last week the shipments of tin-plates from Swansea 
amounted to 67,697 boxes; received from works, 80,668 boxes, 
Present stock is now comprised of 157,510 boxes, which is little 
enough considering that one week’s good rush would clear it. 

Business is a little quieter on account, it was stated on ’Change, 
of the general tendency of tin-plate makers to hold out for better 
prices. Quotations this week are:—Bessemers, 12s, 3d. to 12s. 6d.; 
Siemens, 12s, 6d. to 12s, 9d.; ternes, 22s, to 24s. and 26s.; best 
charcoal, 13s, 6d. to 13s. 9d. Block tin is at £99 2s. 6d. to £100. 

The directors of the Rhymney Iron Company have issued their 
report. They had hoped to have declared another dividend of 
1 per cent., but the unfavourable aspect of the coal trade and the 
necessity for further outlay for the pletion and devel t of 
the company’ i 








, s new pits prevent this. No steel has been manufac- 
tured since March ; but there has been increased development of 
the coalfield, and in that direction prospects appear favourable, 
especially if prices again go upwards, 

note that Messrs. W. Perch and Co., of Cardiff, have won coal 
at their new pit Abergwynfi. The section struck is good, and the 
company will continue sinking to the deep. 

There is considerable difference, I find, between the earnings of 
steam coal and aptbracite men. At one of the Cyfarthfa collieries 
a good collier can still earn his £3, and even £3 10s. a week, 
whereas at Saundersfoot thracite—in Pembrokeshire, the 
average is not above 25s. The Castle pit, Cyfarthfa, continues to 
yield excellent coal. The 9ft. there for some time has proved 
almost equal to the best 4ft. This pit is being worked with great 
energy and ability. Two trams of coal ascend every half minute 











in a working day of twelve hours, depth 250 yards, which will give 
an idea of thes 4 

It was reported on ’Change, Cardiff, Tuesday, that several 
Cardiff coal merchants have been badly hit by the failure of an 
Indian firm. Losses are estimated at £80,000 to £60,000 

The Taff Vale Railway keeps to its vigorous development. With 
July, additional trains have been put on, which serve the district 
well, and blend in capitally with the Cambrian Railways, which 
are now entering upon their perigee. The Taff shares are going 





passenger traffic at this season, have all united in b about 
an unusually lively river navigation, especially on the Rhino, 
Thus it was observed a short time ago that no less than 129 vessels 
—including three big rafts—had passed the bridge at Coblenz in 
one day. It is now proposed to establish a new line of direct com. 
munication between the industria] centres of the Lower Rhine and 
the southern parts of Germany, which, while avoiding the delay 
and the expenses of intermediate agencies at the various harbours 
and stations, will offer many a a and facilities to the 





up, and are in demand. Last week showed an i in 
revenue of £1 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

CHANGEs of an important character have not been observed in 
the general iron trade this week, the steady, somewhat cautious 
course prevailing in every direction pointing, however, steadily to 
nes improvement. Altogether, the actual present condition, 
as well as the outlook to the near future, are decidedly more 
cheering than they have been for many months past. 

In Silesia the condition of the iron market cannot be termed 
very ae just at | pene In pig iron, as well as in manu- 
factured iron, the demand coming forward is only moderate. The 
hopes which were generally entertained by the works some time 
ago have not been realised. There is no doubt that the Rhenish- 

estphalian works have avy shaken the prices of the Silesian 
works, so that the latter are hardly able to maintain their position, 
At a late tendering at Breslau, rails were offered at M.120 to 
M. 122 p.t., sleepers at M. 126 p.t. 

In Austria-Hungary prices on the pig iron market have been 
very firmly maintained upon the week. In almost all branches of 
the malleable iron trade likewise a fair business is doing. Bars 
especially are in good call, and meet with ready sale at firm 
quotations. For heavy plates a moderate inquiry is being expe- 
rienced, while sheets complain of rather weak request. 

The situation of the French iron market has only very slightly 
changed during the last few weeks. In the northern districts the 
orders coming in, though less in number than they were two 
months ago, are yet sufficient to secure fairly regular employment 
to the works. Prices mf be reported as pretty firm, on the 
whole. For bars No. 2 145f. to 150f. has been fixed as basis price ; 
girders No, 2 are quoted 155f. p.t. Forheavy plates 170f. to 1808. 
p.t. has been asked ; boiler plates No. 3 are quoted 205f.; steel 
plates 200f. p.t.; old rails are sold at 80f. p.t. 

In the Group du Centre the iron business is in a less favourable 
state, inquiry being rather weak. Employment has, nevertheless, 
been fairly well maintained at most of the works on orders 

reviously booked. In the Eastern greup, the Comptoir de 
eon is doing a fair amount of business. Prices are reported as 
very firm on the whole. White forge pig is quoted 55:50f. p.t.; 
grey do, 58f.; foundry, No. 1, 68°50f.; No. 3, 66°50f.; No. 4, 
65°50f.; No. 5, 64°50f. p.t. In Paris bars are sold at 165f., girders 
175f. p.t. In consideration of the favourable building season it is 
astonishing that for the latter article concessions continue to be 
made. 

The Belgian iron market is again exceedingly quiet. C S 


cial world. The line will be Ruhrort-Strassburg. Creat 
hopes are entertained in the industrial and commercial centres on 
both sides with regard to the probable success of this undertaking, 
which is destined to establish direct communication between 
London and Strassburg. 
In the Rhenish Westphalian mining districts—more especially in 
the immediate neighbourhood of Dortmund—the commemoration 
of the centenary of the Royal Chief Mining-office, has given rise 
to many and very cordial meetings between officials and mine. 
owners on the one hand, and masters and men on the other, A 
retrospect to June 26th, 1792, could not but speak in very strong 
lan to every one of them of the great things that have since 
been done for them, of the marvellous progress they have been 
enabled to make, and also of the prospects which are opening in 
spite of existing difficulties. This is in the first instance relating 
to coal, but iron is too closely connected with coal to allow of any 
separation. Official dates give the following particulars :— 
Production. Value. Sale. Value of Sale. No. of No. of 
M. : b mines. miners, 

1792... 176,676.. 683,667... 151,127 .. 583,527 .. 154.. 
1800..  280,558.. 1,089,015.. 204,884.. 921,680..158.. 1,546 
1810...  868,679.. 1,738,432..  3883,950.. 
1820..  425,369.. 2,279,140.. 892,157 .. 
1830.. 571,484.. 8,367,558..  549,300.. 
6,896,330.. 956 978.. 
- 1,683,692... 


1840... 990,352... 
1850 .. 1,665,662 .. 
1860... 4,865,884... 28, 
1870 .. 11,812,528 .. 67 a é bd 
1880 .. 22,495,204 .. 102,958,856 .. 21,179,972 .. 96,981,971... 202... 80,152 
1891 .. 87,402,404 .. 312,779,982 .. 35,466,949 .. 296,593,957 .. 175 .. 138,739 








LAUNCHES AND TRIAL TRIPS, 


There was launched from Messrs. Earle’s shipyard on Wed- 
nesday, the 6th instant, the finely-modelled iron screw steam yacht 
Queen for the corporation of the Trinity House, Hull, the principal 
dimensions of which are: Length, 125ft.; breadth, 22ft.; depth 
moulded, 1lft. 4in. She is schooner rigged, with pole masts 
fitted with derricks for lifting buoys; has a straight stem and 
elliptical stern, and is built to Lloyd’s 100A yacht class. A hand- 
some saloon and five state rooms are provided for the accommo- 
dation of the Chairman and Committee of Trinity House, the 
entrance to which is from ateak deck house. Thesaloon entrance, 
state rooms, and saloon are fitted up in elaborate style, and she 
will undoubtedly be an improvement on the old yacht which she 
has been constructed to replace. The machinery, also made by 
the builders, consists of a set of triple compound engines of ex- 
cellent finish and neat design, with cylinders 12#in., 20in., and 32in. 








intend to go in against the syndicate prices, which are, on the 
whole, regarded as unwarranted. For the present quotations have 
remained unchanged: Luxemburg foundry, No. 5, 48f.; forge pig, 
44f, p.t. Bars, No. 1 for Inland, 120f.; sheets, 170f.; plates, 
No. 2, 140f. p.t. The export of iron and steel has decidedly 
increased against previous year. In steel rails 5500 tons more 
were exported ; in iron rails 500 t. more; in steel manufactured 
goods 8500 t. more. In plates 4000 t. more were exported than in 
previous year, whereas in bars 6000 t. less were ex . 

The reports coming in regarding the Rhenish- Westphalian iron 
market are of a somewhat more cheering character. Prices are 
firm, in some cases even ene, though only slightly for the 
present. Also with regard to employment an improvement may be 
noticed in almost all branches. The iron ore trade is pretty satis- 
factory. Demand has increased, and this has led to a slight 
raising of prices ; spathose iron ore being now noted M. 8 to 8°40 
oe roasted ditto, M. 11 to 12 p.t.; inferior sorts, M. 10°50 to 

1 p.t. net at mines. Nassau red iron ore is paid with M. 9 to 
9-25 p.t.; free Dillenburg. Luxemburg-Lorraine minette has some- 
what stiffened in price, M. 3-20 being paid for the 40 p.c. contents, 
minor qualities being noted M. 2°40 to 2°60 p.t. at mines. A 
regular demand is being experienced in the pig iron branch. As 
production is about equal to consumption, stocks are likely to 
remain in their present condition. Spiegeleisen has been “a 
M. 55 p.t. Rhenish-Westphalian forge pig No. 1 is quoted M. 50; 
No, 3, M. 45 p.t. oo good ~~ quality is quoted M. 48 ; 
hematite, M. 66 p.t. Foundry No.1, M. 65 p.t.; No. 3, M. 57. 
Basic, M. 47°50 to 48 p.t. at works. Bessemer stands at M. 54 to 
55 p.t.; Luxemburg forge, M. 40 to 40°50 p.t. at works. There is 
a pretty lively tone perceptible in the finished iron department. 
Bars are well inquired for, on the whole; in some quarters, how- 
ever, an absence of large orders is keenly felt. Girders continue 
to meet with ready sale, prices remaining, unfortunately, as low 
as before. Under the circumstances, the proposed ag t 
between the works themselves would be most opportune, because 
though foreign competition would still have to be met, there 
would at least be no longer any fighting among themselves, and so 
prices might begin to revive. The hoop trade remains unc ed, 
animated request and firm quotations being the order of the day. 
There is an active inquiry coming forward for plates, in many 
instances production being scarcely able to cover consumptive 
demand. 

The wire mills report themselves vigorously engaged, prices 
remaining firm. The irregular employment of the ironfoundries 
and machine factories continues to be complained of, while the 
—~ factories have, until now, been pretty satisfactorily occu- 





——— list quotations, per ton at works, are as follows :—Good 
merchant bars, M. 115 to 120; angles, M. 125 to 180; girders, 
M. 85 to 87, in some cases, M. 90; hoops, M. 130 to 135 ; billets 
in basic and Bessemer, M. 85 for large lots ; eed boiler-plates, 
M. 160; tank ditto, M. 150; steel-plates, M. 150; tank ditto, 
M. 140 ; sheets, M. 135 to 150; Siegen thin sheets, M. 130 to 135; 
iron wire rods, common quality, M. 120 to 125; rivets, M. 155 to 
160; steel rails, M. 112 to 120; fish-plates, M. 117 to 135; steel 
sleepers, M. 112 to 118 ; complete sets of wheels and axles, M. 275 
to 285; axles, M. 220; steel tires, M. 210 to 230; light section 
rails, M. 95. 

The preduction of pig iron in Germany and in Luxemburg 
during the last twenty years is shown by the following figures: — 
Number of Men Quantity Value in Value 


Year. furnaces. employed. in 1000t. M. 1000. p.t. 
1872... 848 .. 26,111 .. 1988 .. 222,342 .. 111°82 
1873 .. «379 =... %28,129 .. 2241 .. 248,615 .. 11096 
1874 .. 389 .. 24,342 .. 1006 .. 461,122 .. 84°52 
1875 .. 209 .. 23,700 .. 2089 .. W6175 .. 72°03 
1876 .. 236 .. 18,556 .. 1846°.. 114,841 .. 62°20 
a. 2. Be .. Oe . Biase . 27 
ee, orn el eee) lhc 50°75 
1879 «6... «4210 .. 17,3886 .. 2227 .. 112852 .. 50°46 
1680 .. 266 .. 1,117 .. 3729 .. 168,300 .. 59°87 
1881 .. 251 .. 24,387 .. 2014 .. 168,975 .. 56°97 
1ss2 .. 261 .. 28,015 .. 38381 .. 195,708 .. 57°89 
1883 .. 258 .. 23,515 .. 8470 .. 184,084 .. 58°81 
1884 .. 252 .. 23,114 .. 3601 .. 172,640 .. 47°95 
1885 .. 229 .. 22,768 .. 3687 .. 160,947 .. 43°65 
1886 .. 215 .. 21,470 .. 3529 .. 142,266 .. 40°32 
1887 .. 212 .. 21,432 .. 4024 .. 166,443 .. 41°36 
1888 .. 211 .. 28,046 .. 4337 .. 191,820 .. 44°11 
1889 218 23,985 4525 217,371 48°04 
1800 .. 222 .. 24,846 .. 4085 .. 267,580 .. 57°44 
1891 216 24,468 .. 4525 227,360 50°25 


neral activity in 
coal, coke, iron, minerals, 
8, besides the frequency of 


The favourable height of the water, and the 
many branches of industry requiri 
wood, and other heavy or bulky g' 





d ter by 22in. stroke, and a steel boiler of ample size to work 
at 150 1b. steam pressure. 

The paddle steamer, Elvira, built by Messrs. Blackwood and 
Gordon, Port Glasgow, for the Algeciras—Gibraltar—Railway 
Company, made her official trial on Friday last, having on board 
the chairman of the company, Mr. 8. W. Todd ; the superintendent 
Mr. Trewent ; the builders, and a small company of ladies an 
Ngee ‘The dimensions of the steamer are :— ngth, over all, 

22ft.; breadth, 18ft. 6in.; depth 8ft. lin. The engines are of the 
diagonal, two-cylinder, compound surface-conde type ; dia- 
meter of cylinders 20in. and 34in, by 36in. stroke, supplied by steam 
from a multitubular boiler having a working pressure of 110lb., 
the draught being assisted by a fan supplying air on the undergrate 
principle, On the measured mile a speed of about 12 knots was 
obtained, the steamer being subsequently run at full speed fora 
lengthened period. She is intended for service in the Mediterranean, 
and is in every respect beautifully finished ; her saloon, though 
small, being handsomely decorated in white and gold, and well 
lighted and ventilated. She has a steam windlass for working the 
anchors ; a promenade deck covering the saloon and the machinery, 
and a second-class saloon forward below the main deck. At the 
trial the chairman of the company expressed himself as very much 
pleased with the vessel in every particular. After being boarded 
up for the voyage she will at once proceed to her destination. 








ANTIFOULING PaINTs IN THE Navy.—Last autumn we directed 
attenti the antifouling paint trials then being conducted in 
the Navy upon H.M.S, Orontes at Portsmouth, and in which the 
French composition introduced by our Naval Attaché at Paris 
figured so ney We further recorded, that in consequence 
of its satisfactory achievements in these competitions it was at once 
applied to the hulls of the first-class ironclads Howe and Camper- 
down. The latter vessel was docked at Portsmouth on Tuesday 
last, after a ten months’ cruise as flagship of the Channel Fleet, 
and when her bottom was seen to be of an exceptionally clean and 
satisfactory charact is composition will be at once re-applied 
to this vessel, The French paint has also been applied to vessels 
of the White Star, Red Star, Inman, and British Indian Steamship 
companies, &c, 
oa WATER ye 8 OF Coe ee ae oe 

ompany, in view of the growing popularity of the town, have 
been engaged during the past two Ams in cating a second well 
capable of giving a supply considerably in excess of that hitherto 
available. These wells are situated more than half a mile outside 
of the town. Owing to the sandy character of the upper strata 
great difficulty was experienced in sinking the new well, which 
varies from 8ft. to 5ft. in diameter, and has been carried to a 
depth of 183ft. ffom the surface. The chalk was reached at a 
depth of 138ft. below the surface, and with the object of insuring 
the purity of the supply by excluding all percolations from the 
strata above, the well has been lined to a = of 151ft., with 
brickwork and iron cylinders, The new bore-hole, which is 20in. 
in diameter, extends from the bottom of the well for a further depth 
of 40ft. Two headings, each 6ft. by 4ft., have been driven for a 
distance of 100ft., one serving as a connecting link between the new 
well and the old borehole by means of which the town has hitherto 
been supplied. The permanent water level in the new well and 
old borehole is 110ft. from the surface, and, as already stated, all 
the water flows direct from the i x 000 cal — _ 
headings, possesses a storage capacity of about 25, ons, ani 
the total yield, when the works are in full operation, will be at least 
200,000 gallons per day, a supply that will suffice for the require- 
ments of the town for many years to come, even at the present 
rate of progress. A new set of pumps and engine has been 
erected Paes to lift 12,000 gallons per hour, and the entire 
system is now in duplicate so that in the event of a breakdown— 
an eventuality by no means likely to happen—a failure in the 
supply will, practically speaking, be an absolute impossibility. 
The water has recently been examined by Professor Frankland, 
F.R.8., the well-known water analyst, and he reports on samples 
taken from each well as follows :—‘‘ The two samples are of most 
excellent quality for dietetic purposes. They are absolutely free 
from all evidence of previous sewage or animal contamination, 
whilst for chalk water they are of very moderate hardness. 
Cromer may be congratulated on being supplied with one of the best 
waters in Great Britain.” The works have been carried out under 
the direction of Mr. J.C. Melliss, M. Inst. C.E., of London, by 
Messrs, Tilley and Sons, of Walbrook, London, the pumps and 
machinery being supplied by Messrs. Robert Warner Sons, 
of Walton-on-the-Naze, while the buildings at the surface have 
been erected by Mr, John Newman, of Cromer, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 30th. 
Tue continued absorption of gold by fo 

countries is ca an unsettled rah J in bank- 
ing and commercial circles on this side, A large 
volume of business is being done in the States, 
the figures for the week showing an excess over 
same week last year of 12 percent. N —* week’s 
disbursements for dividends will exceed 100 
million dollars. The iron trade continues weak 
and dull. Pig iron has been reduced, and 
finished products are likely to follow. Steel rail 
makers met and renewed former agreements, 
The threatened strike among the ironmakers will 
probabl be amicably adjusted, though some 
mills will not resume unless the workmen sign a 
lower scale, Steel boiler-plate shapes and heavy 
sheet iron orders are coming in freely, Western 
iron centres are more active than Eastern. 
Large blocks of Southern foundry and forge iron 
are being offered at Ohio River points, but 
brokers hold back. The coal trade is active at 
all points, 


NEW COMPANIES. 
Tus following companies have just been regis- 


tered :— : , ine 
Meiter Syndicate, Limited, 

This company was registered with a capital of 
£15,000 in £10 shares, to carry into effect an 
agreement made 16th’ June, between C. W. 
Meiter of the one part and C. EB. Gudgeon, on 
behalf on this company, of the other part, and to 
carry on business as manufacturers of and dealers 
in caoutchouc, gum, gutta-percha, &c, 

The number of directors shall not be less than 
three nor more than five, the first are to be elected 
by the signatories to the memorandum of associa- 
tion ; i, qualification 25 shares; remuneration not 
specified. 

Automatic Gas Meter Company, Limited. 

This company was registered with a capital of 
£50,000 in £5 shares to acquire certain patents 
relating to automatic gas meters, by which gas 

can be obtained by prepayment of a small com- 
mission, said patents being granted to Messrs. 
Thorp, Marsh, and Haynes; and with a view to 
the acquisition thereof, to adopt and carry into 
effect an agreement made May 25th between J. 
Haynes of the one part, T. G. Marsh of the 
second part, and J. Duff, on behalf of this com- 
pany, of the other part. The first subscribers 
are :— 











Shares. 
T. G. Marsh, 4, Corporation-street, Manchester .. 1 
J. Greenall, 10, Ash-grove, Victoria Park, Man- 
chester as #6 1 
J. Haynes, 1264, Duke: “street, Liverpool « as we 1 
J. Duff, Barum House, Halifax, Y: 1 
z Fleming, Savile- lace, Halifax, Yorks . 1 
J. R. Atkinson, 8; Bank, Sowerby Bridge .. 1 
W. Apattle, 49}, ’ Briggate, Leeds, Yorks . Pry 
The number of directors is not to be less than 
three nor more than seven, the first being F. 
Fleming, W. Battle, J. R. Atkinson, J. Greenall, 
and J, iaynes, Qualification, 50 shares, 


Automatic Bottle Cleansing Syndicate, Limited, 

This com was registered with a capital of 
£20,000, in £1 shares, to acquire centein patend 
rights and inventions, in accordance with an 
agreement made 17th June, between W. and 
W. A, Clark of the one part, and J, W. Lance 
on behalf of this company, of the other part, and 
generally to carry on business as iron founders, 
mechanical engineers, &c, The number of 
directors shall not be less than three nor more 
than five. The first are to be elected by the 
signatories to the memorandum of association. 
Qualification, £100. Remuneration, £50 each 
per annum and 5 per cent. of the net profits 
remaining after payment of 20 per cent. dividend. 


Pacific and oe = Telegraph Company, 


This company was sogisheved with a capital of 
£100,000, in £10 shares, to adopt and carry into 
effect an agreement expressed to be made 
between the Brazilian Submarine, Western and 
Brazilian, the West Coast of America, and the 
Pacific and European Telegraph Companies of 
the one part, and Sir John Pender, K.C.M.G., of 
the other part, for the construction and main- 


tenance of tel phic communication between 
Buenos Ayres, Valparaiso, and Santiago. The 
first subscribers are :— 


Shares. 
Sir J. Pender, K.C.M.G., 18, Arlington-st., nie 


1 

Sir J. Anderson, 62, Queen’ 8- gate, 8 8.W. ce, 1 
> Fuller, i Me toe ig -street, W. eo 0 1 
A. Weed a bey Wood, Belvedere, Kent eo ee 1 
R. H. got te, —, eS 1 

R. Collett, 50, Old bros -street, E.C 1 
R, M. rita ™ Great Winchester ‘street, . 


The number of directors is not to be ‘lees than 
three nor more than five, and each of the above- 
mentioned first three companies is entitled to 
nominate one director for each 2300 shares of the 
original capital of the company held by them 


respectively. Qualification, £100. Remunera- 
tion to be fixed by the company in general 
meeting. 





7. B. Wood and Son, Limited. 

This company was registered with a capital of 
£30,000, in £10 shares, to acquire the Sader | i 
taking of cotton spinners, &c., hitherto carried on 
by T. B. Wood and Son, at Middleton, Lanes, in 
accordance with an agreement expressed to be 
made between J. Wood of the first part, T. B. 
Wood of the second part, and this company of 
the third part, and to develope and extend the 
said business, 

The number of directors shall not be less than 
three nor more than seven. The first are: T. B. 
Wood, W. H. Wood, and E. Wood. Qualifica- 
tion, 50 shares, Remuneration, £1 1s, for each 
board attendance. 
Holloway Electricity Supply Company, Limited, 

This company was registered with a capital of 
£2000, in £10 shares, carry on the business of 
an electric lighting company in all its branches. 

The number of directors shall not be less than 
three nor more than seven. Qualification, £500. 
Remuneration to be determined by the company 
in general meeting. 











THE PATENT JOURNAL. 
Condensed from “The IUustrated Oftcial Journal of 


Application for Letters Patent. 
*," When patents have been ‘ communicated” the 


“name and address of the communica‘ 
printed in italics, a on 


21st June, 1892. 


11,618, Cornisu Borters, R. Miiller, London. 

ll, "619. DRAWING InsTRUMENTS, M. Stithler, London. 

11,620. Pen, R. Kinkead, London. 

ll joa. Hi Horticurturau ImpLement, J. P. Britton, 

11,622. Guan for VeLoctrepegs, R. J. Crowley and J. R. 
Grant, London. 


11,623. Boor and SHor Sewine Macaryg, D. Mills, 


11,624, ‘Corn: OPERATED TeLePHone, H. H. Lake.—(Z. 
Noreiga, Mexico. . 

ll, mw’ _ H. Lake.—(S. Schlanger, United 

11,626. ee for Bicycies, &c, W. I. Bunker, 


‘Lon 
11,627. ‘Wuem, Tires, W. I. Bunker, London. 
ll, 028. ToieT Paper Cases, I, M. Lowengrund, 
ndon. 


1 ae of Ficurep Fasrics, D. 8. Williams, 


11,630. Steam Enoines, H. H. Lake -(J. N. Gamble, 
United States.) 

11,631, Steam Enoines, H. H. Lake.—(J. N. Gamble, 
‘United States ) 

11,682. Bicycigs, J. Bradley and H. W. Bullock, 
London. 

11,683, CLampine Device, J. A. Findlay, London. 

11,684. Etectric Raitways, F. Wynne, London. 

11,635. Hyprocarson Engines, &c., D. Young. 
“(e. J. Berlize, Belgium.) 

ll, = — Breap, &c., H. Barlow and A. Dawes, 


11,687, ‘ieneecen, C. F. Stahlecker.—(A. B. Breinl, 
Austria.) 

11,638. TREATING Spirit, R. C, Scott, London. 

11/639. sae Cieaners, A. W. Montgomery- Moore, 


11,640. “Bezcenso Merers, F. H. and H. Nalder, C. 
Crawley, and A. Soames, London. 

11, 641, "Stans, R. O. Hearson and A. E. 

ndon. 
11,642. Foor Warmers, C. Lg London. 
11,643. Ventitator, &c., E. J. Pool and A. O’Conor, 
Londo on, 
11, ee Weicuts and Cass, W. F. Grafton, 


Lo 
ll a Betts, F. W. Béhme and H. Hoffstimer, 
n 
11,646. Sap Irons, A. Ashmore, Birmingham. 


Bachrach, 


22nd June, 1892. 
ll, “se Psrumatic Cuecks for Doors, B. Mountain, 


ll, (#8, SuanrEeiso Srate, &c., Pencixs, A. F. Small, 


11,649. Carp Scorina Macaines, J. Grumner and R. 
Osborn, London. 

11,650. Rartway Sionats, J. Samuel and A. G. Horne, 
Glasgow. 

ll, = ae for Hypro-carson Lamps, D. Glen, 


ll ‘son Tamme Latues, A. Robertson and Loudon 
Broth thers, Glasgow. 

11,653. Tosacco Pipes, C. F. Ould, Liverpool. 

ll, 054. — for Bicycis, &e , T. G. Jelly, Bir- 


Dg) 
ll, "655. Wasomme 5 tangy de * Bankier, Glasgow. 
11,656. Vatves, J. 
ll, "657. Fioat Nofeng | ion, Sewe. 
il, 658. Winpow BLinp Corps, F. Lea, Bradford. 
ll, el hy nono and SANDING MACHINE, B. D. 
ey, 
a UY — ao &c., A. M. Linney and R. J. Topp, 
11,661. Motive Power, J. Lavers and P. H. Stansfield, 
Bradfo rd. 


yn Coatinc Metat Prates, &c., T. I. Williams, 

wansea. 

11,663, a Brush, F. J. Cheesbrough.—(B. Strobel, 
Germ 

11,664. ‘Tenctan E1ecrric Conpuctors, E. Payne, 


on, 

11,665. Sanpive Case Openina Kyire, J. H. Cam, 
Sheffield. 

11,666. PuLiine Corton, J., R., and J. Greenhalgh, 
Manchester. 

11,667. Ripine and Drivine Reins, R. H. Clapham, 
London. 

11,668. Furnace Baxs, W. Mellor, Manchester. 

ll, '669. CHIMNEY Pots, R. Wylde, "Manchester. 

1, 670. MoisTentnc GuMMED Surraces, C. Darrah, 
Manchester. 

coy 671. Car Courtine, A. Minter, London. 
1,672. Armatures, R, E. B. Crompton and 8. L. 
a ton, London. 

11,678. SuRcicaL DratnaGE Tubes, H. Brown, Glasgow. 

ll, ‘674. Biscuir Tins, W. McFadyen, Glasgow. 

11,675. L gw od for use in Feats of STRENGTH, G. 


11,676. Monzy Revarracnas, &c., C. A. 8. Browne, 
London. 


11,677. Rattway Sienas, B. 8. Barton, London. 
11,678. Maxine of Knitrep Srocknes, W. P. Thomp- 
m.—(A, Auwdrter, Germany.) 
ll, jo, Hai Comss, yt Crowther and J. H. Goodall, 
ndon, 

11,680. Connecrep Seats of Bicycuss, J. A. Lamplugh, 
London. 

11,681, NegpLe Tareaper, H. B. Bryan, Surrey. 

11,682. CeLuar Fxaps, J. A. Wilmore, London. 

11,683. SEPARATING Maonetic Ore from Sanp, W. B. 
Basset, London. 

11,684. Can-opener, L. Silverman, London. 

11, 685. WaRMING Prarzs, Foop, &c., R. W. Boyd, 
London. 

11,686. Coat SuspenpErs, B. Woodsford, London. 

11,687. Toor for Drawine Cranks &c., off AXuEs, G. T. 
Ferrell, London, 

11,688. VELOCIPEDES, G. E. Marshall, er ig 


11,680. 1 Nipries for Baxtes’ Borrizs, A . M. Small, 
11,690. fenenenen, MecuanisM for We1cHING MACHINES, 
= ken, London. 


11,691. TASMANIAN Ors, H. L. Sharp, jun., and J. R. 
Causton. 
1,602. Execrric Locomotives, F. Purdon, H. E. 
“Glen, B. Mott, and J. P. O'Donnell, London. 

11,698. Stop Mecuanism, W. E. and F. R. White, and 
it Mills, London. 

11,694. Evaporatina Apparatus, F. W. E. G., and F. 
W. Scott, jun., London. 

11,695. Stwina Macuine Nexpwes, T. Wise, London. 

11,606. MANvuFACTURE of Gass Botties, B. A. Spaull, 


ndon. 
11,697. PRintina upon Rippons and Tapgs, L. Corner, 


London. 
11,698. InsuLators for OvERHEAD Wires, F. Meyer, 
ndon. 
11,699. Raquet Ba.ts, F, T. Prosser, London. 
ll, 700. ToBacco Pirgs, H. D. Cape, London. 
ll 701. hod and ADVERTISING Meprum, D. Whitburn, 


11,702. ‘Brvscrme Automatic TRANSLATION, E. Ray- 
mond-Barker, London. 
11,708. Opznina Doors, H. E. Newton.—(Z. M. 7. 


m, New South Wales.) 

11,704. Genzratina Steam, H. E. Newton.—(B. A. 

“Ashcroft and J. Howell, New South Wales. 

—— &e., Actps of Liquips, E. J. Barbier, 
ndon. 





ay noe Bicycies, and other Venicizs, J. T. Mayor, 


11,707. SEwina Macurnes, D. Jones, 


London 
ll, 708, Gas Enorngs, G. Hitchcock and J. 4% Drake, 
Bheffield. 


1 Tuses for Pen-wotpers, R. Blanckertz, 
sa Som for Pen-notpers, R. Blanckertz, 


11,711. Manoracrore of Furniture, L. Cambier, 
mdon. 
11,712. Movteme Srirreninos of boots, H. H. Lake,— 
(W. J. Young, United States ) 
11,718. TREATMENT of MetaL Piatzs, H. H. Lake.—(Z 
Norton, United States.) 


28rd June, 1892, 


11,714. Fire-arms, F. Beesley, London. 
11,715. Sweepinc Macaig for Roaps, A. C. Holms, 
Be! 


ast. 

11,716. Rarr and Boar for Navication, F. McNamee, 
ublin, 

ll, pon carats R. B. Horne and D. Collins, 

une, T ‘Decne Morion for VeLocipepEs, H. Hodgson, 


11,719. Imitation Winpow Curtam, R. Stafford, New- 
castle-on-Tyne. 
11,720. Cuimney Tops, D. Curr, Manchester. 
11,721. SourperHEeaTeERs, W. Schmidt, Sheffield. 
11,722. Putiey-Biocks, H. L. Lister, Sheffield. 
11,723. Grinpine RevoLvine Fiats, W. H. Richardson, 
Manchester. 
ey DryiNo, &c., Sewace Stupag, &c., J. W. Lodge, 


11,725. ‘Waero and MANGLING Macuinegs, H. Bes- 
wick, Manchester. 

11,726. Borters, J. Langfield and R. B. Sharples, 
Manchester. 

11,727. Ancuors, F. D. Taylor, Birmingham. 

11,728. Drivinc Gear for Biscuit Sicaruey, J. 
Vicars, T. Vicars, and J. Vicars, Liverpool. 

a 2 at “* Gas-FiRE” Bopy, J. Scott and H. Darwin, 

11,730. Goosen Gins, B. A. Dobson.—(R. Roscoe, India ) 

11,781. Traverse Motion of Carico Printinc Ma- 
CHINES, T. Thorp and J. Holgate, Manchester. 

ig ood Botts for Doors, &c., W. Neilson, Birming- 


— Srorrers for Borries, E, Carver, Birming- 


11,734. Carponitz, J. M. Stuart and F. bg London. 

11,735. Evectric Dynamo MacuHines, J. . Swinburne, 
Teddington. 

11,736. DistripuTInGc PampHuets, T. Lees, Ayr, N.B. 

11,737. Rartway Stop-siocks, C. Lawrence, Bristol. 

11,738. CHanneL and Copinc with SpeciaL £H4PED 
Grips, F. C. Lynde, Manchester. 

11,739. PHorocraPHic Cameras, J. R. C. Gale, 
Surrey. 

11,740. Woven Fasrics, W. Noble, Manchester. 

11,741. Maxine CaRTRIDGE Casks, A. C. Wright, Bir- 
mingham. 

11,742. Exrractors for Sturrinc Box Guianps, T. K. 
Wilkes, Portsmouth. 

11,743. Proputsion of Venicies, C. Platt, G. Esdaile, 
and K. T. Sunderland, Manchester. 

11,744. TexTiLe Banps for Drivine Sprypuss, K. M. 

lark, Glasgow. 

11,745. Lock Bout and Nut, T. James, Liverpool. 

11,746. Steam Borzer Stopper, A. Wallace, Glasgow. 
use. Fe Frxine of Tires to Ceruines, &c., J. Dobbie, 


11,748. SS rouse, H. J. Lawson, London. 

11,748. Cycurs, H. J. Lawson, London. 

11,7 a for Locks and LATCHES, D. K. Elton, 
mdon. 

11,751. Rerricgrators, W. Donaldson, London. 

— TURNING-OVER Leaves of Music, H. 8. Rayner, 


on. 
11, pe Mans ga for Buastinc by Exposives, F. Pfeiffer, 
mdon. 
11,754. SHoxs, J. Smith, London. 
11,755. PEDAL of VELOCIPEDES, R. Caswell, jun., 
London. 
11,756. Rartway Courtine, J. Hastie and 8. C. Brown, 
Kin n-on- es. 
ag ATTACHMENT for WALKING-sTICKS, R. Ransom, 
mdon. 
11,758. Empossinc Woop, G. Staber and H. Abbey, 
London. 
11,759. CottaR-stup, E. 8. Smith, London. 
11,760. CisTeRN VaLvE, A. K. Shaw, London. 
ll, on ee Cuime Mosicat Crock, L. J. Smith, 


11, 762. Tenmos Apparatus for Gas Motors, E. W. 
per an A ndon. 
11, eo a Motors for WHEELED VEHICLES, F, Riihs, 


ll, 04. ‘Exemovmusn for Lamps, W. P. Noldwritt, 
Lo 

11,765. - of Sewace Siupez, W. Webster, 
London 


11,766. HARDENING Stroxg, W. H. Talbot and C. H 
Venning, London. 

11,767. AppaRaTus for SEPARATING OREs, F. Baum, 
London. 

11,768. Errecrive Setr-actinc Cow MILKER, G. Gould, 


mdon. 

11,769. ~~} iaaananad JacQuaRD Looms, J. U. Niederer, 
Londo 

11,770. , G. Brain, London. 

11,771. Curtine Fruit, A. J. Boult.—(A. Tatzner, Ger- 


nana) 
11,772. Pyeumatic Tires, C. K. Welch and H. du Cros, 


ndon. 
11,773. Emery Wuee.s, H. H. Lake.—(A. Johnston, 
United States. 
11,774. Rippie for AGRICULTURAL Purposes, T. and R. 


don. 
11,775. Suspenpina Device for Hats, E. C. Kunady, 
London. 
11,776. Coup.inc for Rartway Wacons, J. H. Escolme, 
London. 
11,777. Corp Hoiper or Gripper, C. E. Bulling, 
London. 
11,778. Canister for Storinc Syrup, E. F. Griffin, 
mdon. 
11,779. alamo for Lamps, G. F. Redfern.—(C. Braun, 


Germany.) 
11,780. Na Namnow Fasrics, I. F. J. St. J. de Valles, 
11,781. a E. A. Glazier, London. 
> City’s UNDERGARMENT, G. D. McKay, 


11,783. ‘ane, W. E. Lord, London. 

ll, °784. GRAPE and other FRuiT Wines, F, Chavauty, 
London. 

24th June, 1892. 

11,785. Drawina Instruments, J. F. Bennett and 
E. P. Hides, Sheffield. 

11,786. THREAD THROWERS, T. Holmes, Nottingham. 

11,787, Dist1ti1nc Sza Water, 8. Smillie, Glasgow. 

11,788. Friction Cuiutcx, J. R. Churchill and F. G. 8. 
Woudvill ville, Woodford. 

11,789. STEERING Carp Inpicators, W. B. Barker, 


don. 
bese Caxn Baskets, F. Heinrich and H. Richter, 
Ww 


11,791. Batinc Presses, J. and N. Blezard, Man- 
chester. 

11,792. Macuing for Wasuinc Woot, T. H. Shaw, 
Bradford. 


11,793. Furnaces, W. Welford, Sunderland. 
ll, ee — PROTECTOR PENHOLDER, J. Mauerberger, 


ll, 796. “aztacusne Hanpirs to Brush Stocks, J. 
‘Thomson and T. Dykes, Glasgow. 
11,796. Forxs for Spreapinc Manure, J. Firth, 


Keighley 
11,797. Tao Suurties, H. Jackson and C. Holt, 
Rochdale. 





11,798. Teapots and Water Jvas, G. Castleden, Fram- 
gham. 
11,799. Nicut Sicat for Smaui-aros, &., E. A. Down, 
London. 
11,800. IncompusTiBLE Composition, J. Scott and H. 
, Glasgow. 
1 aaa Screw Sreamsuips, C. Harris, 


11,802. Horszsnors, C. Lea, Silverdale. 
11,808. Rovuypszovut Raitways, G. Robson, Sunder- 


8 pearecmne Screw PRope.ier, N. D. Spar- 


, Cardiff. 
11,805. WHeers for VeLocipepes, &c., J. Gardner, 
Manchester. 
11,806. Motor, W. P. Ellis, Hooley Hill. 
11,807. Meters for Measurinc Execrriciiy, R. 
i eennedy, Glasgow. 
1,808. Macasenees, ‘Sroxers, J. Y. Johnson. —(J. 
Mealleville, France.) 
11,809. CarBuRATING APPARATUS, 8. Marcus and E. F. 
he, London. 
11, fe. Denes ENorne, 8. Marcus and E, F. Bothe, 


11, ade Fire-crates, 8. Marcus and E. F. Bothe, 
11,812. ‘cam. Frame for PHoto-PrintinG, J. Donnelly, 
London. 


11,813. Water-cLosets, 8. B. Dix, Cheltenham. 
11,814. Covers and Frames for ManHougs, T. Crapper, 


ndon. 

11,815. Pirgs and CicaArR Howpers, &c., A. 8. Bull, 

London. 

11,816. Fitters, B. M. Santurio, London. 

11,817. DistrisuTiInc THEATROPHONIC AUDITIONS, B. 
Marinovitch and G. Szarvady, London. 

11, = Lamps, A. J. Boult.—(J. B. F. Fredureau, 


nce.) 

11 or . Riveciwe Device 
Liverpool. 

11,£20. Bacs, The Rothwell Hosiery Company and W. 
Rothwell, Manchester. 

11,821. Hinoe, O. and H. Smith, London. 

11,822. Execrricatty Winpinc Ctiocxs, H. Aron, 
Liverpool. 

11,823. Mxasurrnc E.ecrric Currents, H. Aron, 


for Sirtzrs, T. W. Jones, 


verpool, 
11,824. ‘frres for Wuexzts of Cycres, &c., I. Sagar, 


mdon. 

11,825. Swinas, J. and J. R. Meakin, London. 

11,826. Cuarces for AzRatine Liquips, G. Bamberg, 
London. 

11,827. Optarninc Motive Power, H. M. Fellows and 
AR. Whitham, London. 

11,828. TREATMENT of WASTE Liquips, A. T. Halli and 
@. C. Robinson, London. 

11,829. Heatinc Water, A. Fitt, London. 

11,830, ComBInED HANDLE and FAsTENING for Boxes, 

mt, Wills, Lond 


ndon. 
. PorTaBLe Cases for Artists, S. E. Wills, 
mdon. 
11,832. Beproom Inpicator, F. Arenas, London. 
11,838. Sauipe Rattways, A. M. G. Sébillot and F. 
Weidnecht, London. 
ll, on Suprortine Siipixa Doors, T. C. Prouty and 
Cc. W. Turner, London. 
ll, 835. TanninG Hives, E. J. Finot, London. 
ll, *836. Book Rests, HP. Clemetson, London. 
11, 837. Lock Nut WasHer, P. A. Craven, London. 
11,838. Topacco Poucu, H. Kaufman, London. 
11,839. — C. King, J. M. Stuart, and F. Webb, 


11,840. —— Cup, F. Beauchamp, London. 
11; 841. etal Vatves, G. V. Putman and L. Caten, 


11,842. —_— Surps, W. H. Davies, London. 
11, 843. UmBrewvas, C. Machin, jun., London. 
11,844, HeaTine APPARATUS, oO. Schulze, London. 
11; 845. Fire Brincgs, H. Boettger, London. 
ll, 846. Accorpions, P. Stark, Germany. 
11, 847. Lixinc for Movrus of Boor-s.0us, C. Unger, 
Germany. 
25th June, 1892. 


ll, a. Black or Borrtinc Macuines, J. Meadow- 


kburn. 
ll, es.” aan for Execrric Circuits, 8. 
ergmann, Ww. 

11,850. Syrup Fittrration, J. B. Thwaites, London. 

11,851. ADVERTISING, B. Tree, London. 

11,852. Vent Pzc, G. Upton, jun., London. 

11,853. Returnine Water to Boirers, F. E. Black- 
more, Reading. 

11,854. Szparatine Metaxs, W. L Wise.—(A. E. Woolf, 
United States.) 

11,855. Dress Stanp and Drapine Pap, E. H. Ledger, 
Shrewsbury. 

11, —_ Tomuser Paper How.pers, J. W. Bennet, 

11, — Tapecasiwe the Force of a Kick, A. Barr, 

11,858. Wispow Sasues, T. Downie, Glasgow. 

ll, Soro Hottow Tires of Bicycues, I. A. Read, Bir- 
ming. 

11,860. SHuTTLEs for Looms, H. Cruse, Manchester. 

11,861. TaBLe for SurcicaL Purposes, E. G. Payne, 
London. 

11,862. Partmnc Macurnes, W. Robinson and G. 
Shipley, Leicester. 

11,863. WaTcu Cuarn Bars, R. F. Macauley, Glasgow. 

11,864. Fotpine, &c., Tomtet Papers, L. Platnauer, 


11,865. NAPHTHALENE SuLPHO Acips, B. Willcox.—(The 
Farbenfabriken vormals Friedrich Bayer and Co,, 
Germany.) 

11,866. TeONKG, W. P. Eglin, Halifax. 

ll, "367. PRODUCTION of Picturrs, G. T. Teasdale- 
Buckell, London, 

11,868. Krys, ae, for Securinae Raits, G. Seater, 
Sheffield. 

11,869. PorTABLE Cameras, V. Dunkerley, London. 

, pe on Basin for Cuosets, W. B 


My sn. ‘ene, G. Remmer, Sheffield. 
872. Coverines for the Fret, W. H. Blackwell, 
yp rm 
11,873. ScripBLERS, &c., E. and W. H. Crowther, 
Halifax. 


11,874. ManuracturE of Carpets, B. Fielden, 


Halifax, 
11,875. Maps, G. Cinquemani, London. 
ll, "876. CoLourine Matrers, B. Willeox.—(The Farben- 
Jabrik ten vormals Friedrich Bayer and Co. oe 
11,877. ‘a eee Susstances, ©. F. “Hausmann, 


Loni 

11,878. Naw ATTACHMENT for Watcues, R. E. Pigott, 
London. 

11,879. New Trap for Vermin, E. C. Butterworth, 
London. 

11,880. Courtines for Carriaces, F. W. Leipnitz, 
London 


11,881. STEPS, C. Pilgrim, London. 
11,88 2. Brake for PeramBuLators, T. H. B. Hitching, 


ath 
7 Resrormne the Human Hair, R. Madewell, 


mdon. 
ll — Frxine Putzeys, T. 8. Payne and C. Polybank, 
ndon. 
11,885. Monsey Boxes, T. M. Houghton, Hersham. 
11,886. Device for Protgectine Fiat Irons, J. Genn, 
London. 
11,887. AERATING Liquips, 8. and 8. 8. Walker, 
Lo 


mdon. 

11,888. Cornice Poxes, Tonks, Limited, and W. H. 
uae jun., London. 
1,889. ee of Porasstum CaRBonaTE, P. 
"Romer, Lo London. 

. Boots and SHoxs, L. Derréal, London. 

re rt Saws, W. and C. Junge, London. 

11 392. Gas Enoainss, E. L. =r London. 

11,893. StrpPLine INSTRUMENT, J. B. Pabl and J. G. 


Gaudelas, London. 
11,894. Unicyctes, J. Imlah and G. Patterson, 
London. 
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11,895. Key-acrion of Accorpions, E. Kall 


ibe, London. 
11,898. Removine Hairs from Rassir Skis, W. R. 


—(C. Graf, New Zealand.) 
11,897. — and Axuss, A. J. Boult.—(C. Liihrig, 
11,898. ‘Race Resuits Printep Quick.y, A. MacPher- 
son, 
—. ag ey Sat, &., H. Armstrong and 


Main, 
11,900. Bicycizs, W. V. Biggs, London. 
11,901. — Yarx, A. J. Boult.—(P. Bévenot, 


1,008 Te E.. Courtine, OC. L. Fischer, London. 
11.908. Harr-currma Macurng, D. Rylands and H. 


Shepcote, near Barnsle: 
— Ferevte f tor W WaLkine Srsona, &c., A. Pollak, 
11,905. Bens for Invauips, J. Eggert, London. 
1. 906. Giass Disues, T. Da’ London. 


ll 907. Raltway ~~ Sicnatiine, W. Varney and E. 
G. Jukes, London 


orth June, 1892. 
no. Construction of Curck Titi, G. H. Gledhill, 


ax. 
—_ Com-rrezep Drawer for Money, G. H. Gledhill, 


7 Frme-Licuters, J. T. Holmes, Bradford. 
11,911. Wire Rore Fastener, H. ‘Sykes and E. Jack- 


ll, rs Arm Sxretp for Crcuists, J. Haley, Bristol, 

11, ‘913. Tosacco Pirss, J. . London. 

1914. B a of Corron, Ww. Crippin and C. O. 

nse gis on Corrox, W. Crippin and C. 0. 
Weber, Manchester. 

11,916. Dyerse BLack on Corrox, W. Crippin and C. 
O. Weber, Manch 


ester. 
ne ENVELOPE, F. H. Judd, London. 
OLEANING 


lly _ Grass SEED, W: McCausland, 
11,919. Apvenristec, G Smith, Sheffield. 
11,920. Frrrives fie Trees, R. F. Hall, Bir- 


11,921. Hottow Merat Incots, G. Hatton, Brierley 
11,922. Bettows Action for Camera Sxutrers, R. 


11,923. Potycycisz, W. Wo. Burton, Latchford. 
11,924. Ang for Pxrevumatic Tires, T. Kimber, 


11,925, Lactwo Bors and Garrens J. Fergusson, 


11,926. Eve Lens, A. J. Tunbri Ly 
11,927. Ruse A. J. Tun! 

11,928. Gas Exorxes, W. Le P. Webb, 

11,929. Improvep Ba.i-BeaRine, H. O. Ee Griin- 


‘ba 
=e. gon, Bacomiwe Bace, FJ Beaumont and H. F. I. 


11,931. Crciz Mop Guvarp, A. Govan, G 


11,982. rcs Unpressep Wirz, J. E. Walsh, 


—. cs News Contents Brus, J. Tufnail, 
ew 3 
11,984, DisPLayinc ADVERTISEM 2 A 

eed ISEMENTS, Allen, 


— Larue, C. M. Linley, Lon 
11,936. Stantinc Gear for Gas _-_ D. Clerk, 


11,987. Non-conrosivE ComposiTion Part, R. Michell, 

— Srramver ArracuMent for Ports, F. Hancock, 

_— —y Rus, F. Armitage and W. Hirst, 

11,940. Szcunmre Trees, W. C. Ackland and W. C. 
Mt Southam 


11,941. H. W. Miller, London. 
11,942. Pepa Zrrner, G. Schémig and P. Stiess, 


11,948. Szparnatixc Gran from Imevritizs, N.Meid, 
London. 
11,944. Separatinc Gratx from Impurities, N. Heid, 
London: 
11,945. Brake Mecuanism, E. G. Brewer.—(J. D. 
11,946. New F Hi J. H. Rowd 
: MATIC FexDER Ho a 
PPER, en, 


11,947. Vatves, T. W. Barber, London. 
11,948. CIRcUIT-CONTROLLING THERMOSTAT, &e., H. 


London. 
11,949. Avromatic Cut-orr, A. J. Boult.—(Z. Denne, 
Canada.) 
11,950. Pump for Forcusc Warer, J. Pilecka, Man- 
11,951. AscrrTarsinc Levet of Fiurp, J. D. Churchill, 
London. 


11,952, E.ecrric Merers, J. W. Jones, Balham. 
11.953. Hxeis for Boots and Saene, H. Menier, 


11,954. Secunia Mitx Cans to Buripines, J. R. Breame, 
op. 
11,955. Worp or Numper CHart, W. M. Gilmore, 
London. 
ll, a. ay ree a Sremvxier, A. W. and L. A. 
il, — SHIELDS ~y Gunners, J. E. Emerson and T. 
dgeley, London. 
ri, oven Coverinos for Tires, E. Turrall, 
ll, — Mawnvractroure of Pires or Tozes, F. J. Clinch- 
1000 i Marans for Lockie Norts or Borts, J. Evinof, 
36H. Leamacarons, D, Doody, London 
INES, J ornsby, R. Edwards and W. 
E. Gibbon, London. " ‘ 
ton Corms-FrREED Apparatus, W. 8. Simpson, 
a TREATMENT of 1% G. B: J. Harv 
and 8. H. Loynes, Lon: F a _ 
11,965. Svsrexpens S Gann, Cc. G. Meyer, 
11,966. ——_ by Hypravuic Power, H. de M. 
Snell, London. 


11,967. Curomatic Printinc Macuixgs, Sir R. H. 
Wyatt.—{J. A. Barratt, United States.) 


28th June, 1892. 
wee. & Sroprma Motion of Looms, W. Ratcliffe, Man. 


11,969. Tecgunereno Communication between Licut- 
— and the Snorz, J. H. Hirst, -upon- 


— Door and Wirpow Fastener, J. N. Euwer, 


= ty Stew Pans, C. Turner and W. F. Weld, London. 
a ay Cups Sucar, W. Hannah and 


ng DovusLe Tine for Bicycuizs, J. R. Earnshaw, 
11,974. Cueck Mecuaniam for Gas Meters, J. L. Jones, 


11,975. Carriace aoe, 6. _* ~~ Bradford. 
11,976. WRarrer for Borrizs, D. Storrar, Kirkcaldy, 


11,982. Rartway Corve Ratt, J. G. paten, London. 
11,988. Partitions for Drawers, &., A. J. Wells, 


od Curr for Fisnixe Lives, &., J. Hoyland, Shef- 
11,985. Exastic Tints for Bicycres, W. Giffard, 


11,986, Coxverrine Heat into Worx, J. H. Parkinson, 
.,  , Borer Fives, P. 8. Kingsland, 
<< PRESERVING Meat, J. Y. Johnson.—(H. Salzer, 
11 1960. ico of Puriryinc Water, C. G. Collins, 
10S Stir Toys, J. R. Hughes and D. R. Rees, 


— Martine Encrves, W. C. Wallace, G 
992. CoMBINATION FEED-WATER HEATER, 


11,998, SzctionaL SURFACE Conpensers, E. Nelson, 
Manchester. 


11,994. Recovery of the Cora from DamacEeD "ou 
ag Fasrics, T. J. Hutchinson and R. B. H 


y "995. HoRESHOES, 2: oe. Manch: 
,996. Steam Encinss, J. M. Anderson, London. 

i 1/997. Mecuantism for AcruaTine SIGNAL Wires, J. 
Fisher, Matlock. 

11,998. Frower-Pors, A. Taleyrac, London. 

11,990. ~~~ for Maxine Srranps, W. H. H. 


12,000. Woven Ms METALLIC MarTERIAL, W. Pitt, London. 

12,001. Anzrorp Barometers, L. Comitti, London. 

12,002. ComprnaTion ARTICLE, F. Hawker and H. T. 
Brown, Birmingham. 

12,008. Boor nn 6. B. Chapman and L. W. 


— New Game, H. A. Pryor, London. 
—— CaLcuLaTING se, M. Hearn, London. 
Prepats for Cyrcies, F. Shelton, G. W. 
a ~ & and D. Brazier, London. 
12,007. Enve.orss, E. M. Pearson, London. 
12,008. Meratuic Sasu Lirts, &c., R. G. Evered, 


on. 
12,009. Femme Macuines, F. D. Belknap, 
12,010, Orcas Betts, P. Schilling, oe 


12,011. Reapise Macurxes, W. 
12,012. Pirz Svusway, 8. Spratt lw es "Bailey, 


e E. 


G. 


on. 

12,018. Reaprnc Macutngs, J. Hornsby, J. Innocent, 
and I. Trolley, London. 3 

ee Locks and Botts for Doors, J. Wedderburn, 


12,015. — Compasses, R. Oliver, London 
12,0 os Waee. Tings, W. R. Lake.—(H. Myers, United 


12.017, 4, = consuminc Furnaces, G. 8. Riley, 
London. 
12,018. Boomerane Guns, W. R. Lake.—(C. H. Emerson, 
nit t 
12,019. Drivine Apparatus for ConTROLLING Horses, 


on. 

12,020. Curmine Rass, « —_. London. 

12,021. Tza F. Wills, London. 

12, 022. Cv Curry Comas, C. J. yee ty and vy. Schweim, 


12,023. Hottow RusserR Tires for Vetocirepss, T. B. 


12 aes, evens Par Paper Baas, T. B. Powell, London. 
12,025. Rartway Raizs, O. Imray.—{ The Johnson Com- 

pany, United States. 

12,026. Rattway Raits, O. Imray.—{A. J. Moxham, 
United States.) 

12,027. Crossincs and Swircues, 0. Imray.—(The 
Johnson Company, United States.) 

12,028. Expansion Joints of Ramtway Rats, 0. 
Imray.—(A. J. Moxham, United States.) 

12,029. RecuLaTING = aa Suurtrers, H. Hill 
and A. L. A 


1 a Siemenaas Svussrances, C. Raleigh, 
ion. 
— Szraratinc Mrraiic Sunstances, C. Raleigh, 
nr Sramp Ba’ h, London. 
frewwasrann 0, balsigh, London. 
12034, See eee Over Mose oa 3. H. Butcher, 
London. 
12,085. Fotpixc Bepsrzaps, H. Stevenson, London. 
12,036. Srampinc Presses, W. R. Comings and A. A. 
hter, London. 
. Warco Keys, H. F. C. Goetz and 8. Glasgo, 
12,038. Apparatus for Dispensinc Liquips, W. M. 


jon. 
12,039. ELECTRIC Raitways, T. 4 papte. 
12,040. ae Extectric Lamps, J. E. A. Gwynne, 


12,041. ‘Crovans Pec, G. A. Farini, London. 
12,042. PENHOLDERS, "HL Bilin, London. 
= 043, Benpine StRawszoarD, &c.,T. Remus, London. 
044. Avrtomatic Suppcy of Execrricrry, G. H. Jones, 
12,045. Camgy or VentTiLatine Suart, M. Goodwin, 
London. 
12,046. Sewrrc Macuive for Hats, W. P. Gammons, 
jun., London. 
12,047. Wririnc Pews, T. A. Ward, London. 
12,048. Row1xe Boats, W. Pendlebury, London. 
= 049. i of Rairway Sieerers, G. H. 
13080 qt for Fastentxe Corrs to Sairts, J. Hanson, 
on. 
12,051. Motors for Uriiisine Liquips, H. Oehlschlaegel, 
on. 
12 052. Bert Punce for Marxine Tickets, D. McGill, 
12,058. Typewrirers, A. J. Boult.—{J. A. Watson, 
United States ) 
054. Exrractinc Heat from Srzam Borers, T. 


Mudd, Liverpool. 
9 Musica Instruments, F. Pietechmann, Liver- 


pool 
12,056. Borries, W. Smith, “4a? 


- rene London. 


umais, Uni 
12,060. Cure of Foor-ror in Suezp, W. P. Thompson. 
G4. G. and &. B. Gayman, United States.) 
12,061. Locxisc Device, A. J. Boult.—(H. Lentz, 
ny. 
— Sunsnapes, Umpreiias, &c., C. A. Whipple, 
29th June, 1892. 


12,063. IncrEastnrc the Vatue of Sait, G. Weddell, 
Newcastle-on-Tyne. 

12,064. Sprinc-Back Music Sroo., A., R., and H. 
Leveson, London. 

12,065. Benprsc Metat Pires or Tuses, H. P. Fenby, 


12,066. Gas Burner, J. Reahent Se ests Ge. 
12,067. “Gas Fire” Boptgs, J. Scott and H. Darwin, 


Glasgow. 
12,068. Currinc-orF the Inoress of Steam, W. Ackroyd, 


069. Fire ALarm, F 
if loa : PT" tleedage end 3. Bate, 


12,070. Varve Gear, W. J. 
— ATER Service Pires, W. H. Pick, Bradford. 
12,072. J. M. Young, Glasgow. 
12,078. CurTaIn CARRIER mn her Bay Winpows, W. 
, Alnwick. 

12,074. Prevmatic Tinzs for Bicyoizs, J. Bradley, 
— Fruurxe Ports with Je.iizs, &c., J. Robertson, 
12078 Revacsucme Picrurss, W. H. McLaughlin, 
a A Fixinc Enpizss Exastic Bans, R. Middleton, 
12,018 Recztrr Books, J. Watts, Manchester. 

x Sricot and Favcer Jomsts, J. Wotherspoon, 


PREVENTION 
ae A. G. Nieholen, Wi 





12, - Friction and PULLEY OuvrcH, W. Ambler and 
. Warren, Leeds. 


12,082. Avromatic Scent Fountain, J. H. Wharton, 
cashire. 


12,083. Fiusuine Cisrerns, J. A. and J. H. Jackson, 
Manchester. 

12,084. Berrer Protection of: Lerrer-noxes, W. H. 
Halliwell and A. F. Wilkinson, Brighton. 

12,085. DovuBLE-BARREL Guns having OnE TRIGGER, 

8. J. Wallis, Birmingham. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette, 


473,657. ecu, M. B. Dodge, San Francisco, Cal.— 
Filed July 1st, 1891. 
a YY engine, ti the ms and Sntegondent 


nection Men ny “said cylinders being ae 
together in line with each other, an intermediate 
removable head having a chamber and packing i the 
removably fitted therein, eae ¢ fitting —_ of 
yan oy a trunk connecting sai 

—_ the nen head of the f+ we wo and the 

packing rings, ports co: g each of the cylinders 
With its independent nanan chest, and exhaust ports 
leading from the outer ends of each of the steam 
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chests, valves F, having chambers P, by which the 
inner and outer ends of the cylinders and the outer 
ends and exhaust passages are each alternatel, 4 
nected together, eo ports made throug! 
salenied ie inner ends of the —. whereby i 
from the boiler is admi directly to the inner ends 
of the cylinders only, siide cut-off valves movable upon 
the backs of the main slide valves, and connecting 
rods extending through the intermediate walls of the 
valve chambers, whereby the slide and cut-off valves 
of each of the cylinders may be removed = adjusted 
Saaeeuy of each other, substantially 


473,963. Gratz, W. R. Roney, Chicago, Ill.—Filed 

- June 80th, 1891. 
Claim.—An incli d grate of 

te bars having inclined top surfaces and 


Seti ri tall 





arranged gra 
dpeniing * webs or flanges, said grate bars having 








openings or slots extending horizontally from their 
inclined faces to their rear or outer surfaces, and the 
— ded with 


785 028, Mannore Cover ror Steam Boirers, N. 
Newman, Springfield, Ill.—Filed June 10th, 1891. 
Claim.—The combination, with a boiler shell, of the 
separate right-angled ro united thereto and p won 
the joint between itself 
tight by calking, and = cover fitted srithin: the the 
plate, with the exposed face of the same flush with 





the plate and : See: its near ao doubled or pare = 


upon itself or channel w! 
receives the re of ct the Jott 7 cape i 
late and cover eat vd he caulk- 


the same, and the leakage of -whay 
belng pbviated by by fitting the cover within the plate, 


Pg Carniace, A. N. Parry, Amesbury, Mass.— 
cai faim 0 carrags ~ nem formed with 
im. orm anu 
termed a wheel houte, = having the sides 
rea set inward from the side sills, so as to be 


pee“ alent es 





are opened, but when they closed a eed 
width bode, substantially as eS ins a 
carriage body, the side sills a of the Ten wheal 
inward from the sills D, as shown atc, anda ~-b~ 








tion e, formed upon the front seat to open and close 
the space between the inner face of the door and the 
end of the wheel house, substantially as specified. 


474,034, Arr Compressor, B. F. Teal, Chicago, Ill, 
Filed March = 1891. 





Claim.—{1) In fluid, the 
cccabtentinn of an 5 onter ¢c tinier a 4 therein, 
the latter com g a trunk and a head ——e 
with the cylinder, an initial com 
the face of the head ite tha’ the ok 


carrying 
and between the cylinder = trunk, an annular space 
affording a final compression chamber, the said 
—s a its ousecnaive strokes alternately to 





introduce the at normal pressure into the initial 
engeeian Seamer ber and to compress it from 
one side of the head into the initial com ion 
chamber at the opposite oo of Senet, su tially 
as described. (SA for g » COM: 
































prising, in combination, a 
piston B, formed with a 
annu cham 
controlled by 
chamber and its outlet & and yy communicat- 
ing with the inlet end of the c and i 
head and ad 
bein; 


opening check valves in the 
cing a 
te substantially as and for the 





cylinder head, the whole 
arranged to o 
Pages set fo 


474,219. Comn-rrezp Gas Meter, W. Cowan, Edin- 
burgh, Scotland,— Filed January 8th, 1892. 

1) In a coin-controlled gas meter, the com- 
bination of a wheel adapted to permit the passage - 
a predetermined quale of gas through the meter a 
each revolution thereof, a reciprocati in eacle 

a 
cat aot f, 1, a pusher slidin; 
cation thereo! My brie a 4 

tacle and adapted on insertion 
actuate said receptacle and rotate the wheel to admit 
a predetermined quantity of 
movable index for regulating 
REIS ey 
8 roug! ™ a 
ay S preventing Os withdrawal of a coin from 
e yo -rece} le, substantially as described. "© 
The combinatio 


m of the wheel © for controlling 
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F 
stip 









































of the gas through the meter, the recipro- 
cating coin-receptacle D, provided with the transverse 
coin-slot d2 and <> at its end the pivotted pawl 

er F, sliding in the 





ie th adjustable index C] 
rb ach etn of mt 
wheel by the said pawl, and the detent M for —_ 
matically meter, substan 
ae ¢ - wi 

carrying the pa’ 

Geese tube ¢ Q, the 

longitudinal central bore 
inward and outward through 


wheel © and adjustably regulating the 
the ~1t- 
3) The mina. of the wheel ‘4 
al wheel, Pca te — he 
py r sdjemabts index K, eab- 
as set st,s0d 
entre, W. 








incline, a removable iutatenting soceytnaie ha’ an- 
outlet tube entering said in lined portien of pay 
and tho distributing groove I from the ro 


conical portion, substan’ 
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EXPERIMENTS IN CYLINDER CONDENSATION. 


Mr. Bryan Donkin, JuN., nas been for some time 
carrying out a series of experiments of great interest in 
Bermondsey. These experiments are intended to supply 
much-needed facts which may help to the preparation of 
a trustworthy theory of the steam engine. Both in this 
country and abroad there is manifested a tendency to 
reason on assumptions which may or may not be founded 
on fact. Asa rule, the writings of foreign philosophers 
have no true foundation whatever; and most elaborate 
mathematical formul» have been prepared to explain and 
account for what does not really exist. Obviously the 
only way to learn fully and completely what takes place 
in the cylinder of a steam engine is to witness the 
phenomena through its walls. Many attempts have been 
made to construct engines with glass cylinders; none 
have been more than partially successful. It is practi- 
cally impossible to fit a steam-tight piston inside a 
cylinder which is never quite true, and the glass cracks 
on very small provocation. A couple of years ago Mr. 
Donkin endeavoured to get over the difficulty by fixing 
on an engine cylinder cover a glass vessel in which con- 
densation and re-evaporation could be seen to take place, 
just as they did inside the metal cylinder ; but the results 
were not as instructive as was desirable, because it was 
very difficult to make any quantitative experiment with 
the apparatus. To get over this objection, Mr. Donkin 
has fitted up in the engine house of the Bermondsey 
works an experimental apparatus, which is competent to 
give quantitative information. The results have not yet 
been fully worked out; indeed the investigation is still in 
progress, and we do not feel ourselves at liberty to give 
more than a few general particulars; but these will, we 
think, be found of very great interest not only to the 
engineer but to the physicist. It must be clearly under- 
stood, however, that Mr. Donkin is in no way responsible 
for the deductions which we have drawn from them. 
For the present he reserves all expression of opinion. 

The engine-house in question contains a compound 
beam engine, making about fifty revolutions per minute. 
On the wall of the engine-house is fitted up the experi- 
mental apparatus, which consists in brief of a glass 
cylinder about 4in. in diameter and 4in.long. There isa 
top and bottom metal plate, between which and two 
india-rubber rings the cylinder is held in a_ vertical 
position, small bolts and nuts drawing the plates together 
and making with the india-rubber rings steam-tight joints 
with the glass. Cylinders of various dimensions and 
material can be used. Steam is led from the boiler to avery 
simple arrangement of valves, worked by a lever from the 
engine — motion. Steam is admitted to the 
glass cylinder, cut off sharply, and allowed to exhaust, 
just as though there was a piston in the glass cylinder, 
which there is not. small surface condenser is 
provided, and by turning a couple of taps and making 
no other change the glass cylinder can be worked at 
pleasure condensing or non-condensing. Steam is sup- 
plied by a small branch from the main steam pipe. 
Underneath the horizontal portion of this branch is 
placed a row of gas jets, and by lighting these the steam 
supplied to the glass cylinder can be superheated by 
about 30deg. The pressure used can be regulated to 
anything—from 5lb. up to 50 1b. on the square inch. 
A gas flame and a reflector are placed behind the glass 
cylinder to enable what goes on inside to be seen. 
Delicate thermometers can be introduced, and there are 
complete arrangements for measuring the condensing 
water and its rise of temperature, and for draining off and 
measuring any water which may accumulate in the 
cylinder. 

We have here, then, conditions identical up to a certain 
point with those which exist in the clearance space of a 
steam engine, and there is no difficulty in watching the 
phenomena. The steam enters in the centre of the 
upper end of the cylinder, and a minute’s observation 
suffices to dispose of the idea that thin uniform films of 
moisture accumulate on the cylinder walls. On the 
contrary, we see that a species of hurricane rages within 
the cylinder. The moment the steam valve opens there 
is an in-rush which blows all the water remaining in the 
cylinder in every direction. The interior of the cylinder 
is filled with a storm-tossed cloud. Water quickly 
deposits itself in big drops on the glass, some of which 
drops run down to the bottom. The exhaust opens, and 
the clouds ns pe like magic ; violent ebullition takes 
place, and a good deal of water disappears, and so the 
process is continued stroke by stroke. The first point 
almost to strike the observer is that under no circum- 
stance do the surfaces inside the cylinder become wholly 
dry. Condensation and ebullition take place alternately ; 
but there are always drops of water on the glass and 
metallic surfaces. These neither increase nor diminish in 
—_: So far we have spoken of nothing more than 
might expected to happen. Mr. Donkin has indeed 
already made the world tolerably familiar with the 
phenomena we have briefly described. But the matter 
does not end here. To begin with, it might be supposed 
that the presence or absence of a vacuum would greatly 
influence the results. But this does not appear to be 
the case. Theebullition which goes on when the exhaust 
opens is more pronounced, but so far as can be seen the 
formation of cloud and the deposit of water in drops on 
the cylinder walls is about the same in both cases. 
Again, it might be concluded that by superheating, the 
steam condensation would be wholly averted. Nothing of 
the kind. Itis diminished, but not entirely got ridof; and 
yet it is very puzzling to understand how and why con- 
densation can take place when the steam contains so 
large a reserve of heat. But the most remarkable 
phenomena of all is, we think, the way in which con- 
densation takes place. The glass cylinder is fitted with 
a small indicator, by the aid of which diagrams may be 
taken in the usual way. Thanks to Mr. Donkin’s 
courtesy, we are enabled to place before our readers 
examples of these diagrams. At first sight they may 
easily be mistaken for ordinary indicator diagrams 





taken from an engine with good valve gear. Of course, 
this is a mere coincidence. The glass cylinder is filled 
with steam, and the valve closes at the point marked A 
in Fig. 1. The great bulk of the condensation has taken 
place during this admission period. If no further conden- 
sation took place, then the line B A would be prolonged, as 
shown by the dots. Asa matter of fact, however, the 
instant steam is cut off the pressure falls, and goes on 
falling to about half the initial pressure, as shown by 
the diagram. It will be understood that the curve is not 
an expansion curve, because the capacity of the cylinder 
remains unalterably the same, and the condensation is not 
due to liquefaction resulting from work, because there is 
no work done. If our readers who chance to possess a 
power diagram of about the same dimensions and cut-off 
will make a tracing of it and put it on top of Fig. 1, they 
will see how large is the influence that cylinder condensa- 
tion may have on the shape and area of a diagram. The 
expansion curve would probably be not far off the lower 
dotted line in Fig. 1, and our readers can form their own 
conclusions as to how far pv* = a constant is likely to 
represent what really takes place in a steam engine 
cylinder, or how far it is possible to fix on any value 
B A 














which will be generally useful for z. Fig. 2 was taken 
when the cylinder was worked with the condenser. The 
initial pressure was lower. It will be seen that the con- 
densation curve is about the same as in Fig. 1. The 
curve is in both cases anomalous. Assuming that the 
cylinder walls have to be heated up after the steam valve 
was closed, it is fair to think that the drop in pressure 
due to condensation would move more nearly in a 
straight line, gradually falling. Indeed, if we look at 
Fig. 2 it will be seen that after the first sudden descent 
in pressure, the liqufaction time curve, as we may call it, 
is very nearly such u straight line as we speak of. It is 
by no means easy to form any satisfactory theory which 
will at one and the same time account for the sudden 
drop to begin with, and then for the continuous nearly 
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straight line. Either can be accounted for alone con- 
sistently enough. It is the combination which is 
puzzling. The solution of the difficulty lies probably in 
the fact that heat is travelling in through the cylinder 
walls and owt at the same time in different parts of the 
thickness of the metal or glass. Thus we find that the 
mercury in a thermometer, placed with its bulb in the 
thickness of the metal cylinder end, is always a little 
behind the mercury in a thermometer with its bulb 
immersed directly in the steam. The mercury rises and 
falls in both, through a considerable range at each stroke. 
It must suffice, however, merely to mention this fact. 
Mr. Donkin will, no doubt, have much of great interest 
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to tell his hearers concerning the travel of heat in 
cylinder walls. 

We have on a previous occasion stated that there is 
reason to think that liquefaction may take place in steam 
from another cause than the direct abstraction of heat, 
and we have mentioned facts which lead to the inference 
that whenever the flow of steam is suddenly arrested, 
or it is made to beat against obstructions, or suddenly to 
change its volume, liquefaction may be induced. We 
venture to think that Mr. Donkin’s experiments tend to 
support this opinion. It is reasonable to say that if 
steam be superheated no cylinder condensation ought to 
take place. It is worth while to consider a little more in 
detail what Fig. 1 implies. It must be clearly under- 
stood that the whole cylinder is open to boiler steam, 
during the time marked by the length of the line B A. 
It is during this period that by far the greatest liquefac- 
tion takes place. The whole inside of the cylinder is 
warmed up to the same temperature as the steam. The 
conditions are in no wise the same as those which obtain 
in a real steam engine with expanding steam following a 
quickly receding piston, and continuously opening up 
new surfaces of cold iron. In the case under considera- 
tion we have—we must once more point out—a vessel of 
fixed capacity, and the time during which full pressure 
steam is admitted seems to be sufficient to heat up 
this vessel pretty thoroughly. If, now, superheated 
steam is brought into contact with the cylinder 
walls, then much more during the time A _ B, 
Fig. 1, ought they to be so far raised in tempera- 
ture that they will not subsequently drop enough to 
cause much condensation. That is theory. Let us see 
what practice tells us. Fig. 3 is a diagram taken with 
the condenser on and all the conditions nearly the same 








as Fig. 2, with the exception that the pressure was 
higher, and the gas jets having been lighted some time, 
the steam was superheated, being about 20 degrees hotter 
than the temperature normal to the pressure. It will be 
seen, however, that this superheating has had no effect 
whatever on the liquefaction curve. That is just as 
pronounced in Fig. 3 as in Figs. 1 and 2. But, notwith- 
standing this, the superheating effects a very great 
economy, but only because it diminishes liquefaction 
during the period of admission. Furthermore, Mr. 
Donkin has an arrangement by which he substitutes a 
gun-metal cylinder for one of glass, and this can be 
heated externally with gas jets. Under even these most 
favourable circumstances, with superheated steam, the 
drop in pressure after the steam valve closes is well 
marked, although not so great as in the diagrams we 
have reproduced. The plausible explanation is that the 
exhaust valve leaks ; but Mr. Donkin is far too skilful an 
experimenter to use leaky valves, and during our visit 
there was certainly no trace of leakage. 

We make no attempt to explain the phenomena we 
have described ; our readers can find in them plenty on 
which to exercise their ingenuity. We shall await with 
interest the complete publication of Mr. Donkin’s facts 
and figures and inferences. It is to such labours as his 
that the world must look for the solution of the strange 
problems which the steam engine presents, rather than to 
men who sit in their studies and elaborate theories out 
of their own internal consciousness, with the aid of 
much mathematical knowledge and some cogitation 
concerning what are known as ‘ The Ought To Be’s.” 








WATER SUPPLY OF PARIS. 


Every year, during the hot days of summer, a great deal 
of uneasiness is felt by the inhabitants of Paris as to the 
efficiency of their water supply. Just at the time when they 
have most need of an ample supply of pure drinking-water, 
the springs of the Vanne do not yield sufficient to satisfy one- 
tenth of the requirements. Generally, this difficulty is 
overcome by shutting off the spring water from one or two 
arrondissements only; but this year, owing to the persistent 
drought, nearly the whole of Paris has been deprived of the 
only water that is fit to drink. They have as much as they 
need supplied to them; but it all comes from the Seine, and 
the appearance of the river during the height of summer is 
anything but pleasant to those unhappy mortals who have to 
drink what is drawn from the foul and sluggish stream. The 
consumers of Seine water are certainly recommended to take 
every precaution in the way of boiling and filtering; but 
this is of little use in view of the inefficiency of the majority 
of filters sold, and of the fact that the poor classes, who con- 
stitute such a large part of the a piel are unable to buy 
them. In order to economise the spring water as much as 
possible, the Municipal Council has just adopted somenew rules 
which have been submitted by the Prefect of the Seine to the 
Minister of the Interior. The Municipal Council insists, in 
the first place, upon the adoption of meters. It has also 
resolved upon a reform in the tariffs. At present the charge 
is in inverse ratio to the consumption, and the larger the 
amount of water used the smaller is the charge per hectolitre 
made for it. Itis evident that such a scale weighs heavily 
upon the small consumer to the profit of manufacturers, for 
instance, who use considerable quantities of water. More- 
over, the big consumers, by this gradually reduced scale of 
payment, would have no incentive to economise their supplies. 
Under the new system each inhabitant will be supplied, at a 
moderate charge, with sufficient to satisfy his normal require- 
ments, and beyond this quantity the amount consumed will 
be charged for upon an ascending scale. Each inhabitant will 
have fifty litres a day, and any surplus will be looked upon 
as a luxury, for which higher prices have to bepaid. Besides 
having the effect of economising the spring water, this new 
scale will bring into the municipal treas £64,000 a year 
more than it receives at present, and of this sum £40,000 will 
be set aside to pay off the loan for the carrying out of the 
new works now in course of construction. Already consider- 
able progress has been made with the laying down of 
conduits and the construction of reservoirs at St. Cloud, 
for the bringing of fresh water to Paris. When in 
the course of three or four years these are completed, 
Paris will be as well supplied as most other capitals of 
Europe, instead of being, as at present, so badly off for water 
as to: be a positive invitation to an outbreak of cholera or 
typhoid fever during the hot weeks of summer. In 
the suburbs to the west of Paris a great deal of attention is 
being paid to the water supply. It is here that the epidemics 
generally arise, and it is rare that a summer passes without 
some cases of cholera being declared. Works are now being 
laid down to supply this district with filtered water from the 
Seine, and in two months’ time it is expected that plenty of 
water will be available for Suresnes, Courbevoie, Nanterre, 
Rueil, Asniéres, Colombes, Bois-Colombes, Bezons, and Genne- 
villiérs. The water will be conveyed from the Seine for a 
distance of 4000 metres to a reservoir at Suresnes, which is 
being constructed under the direction of M. Montupet, at a 
cost of £40,000. The bottom of the reservoir will be com- 
posed of layers of stones and sand, having a thickness of 
80 centimetres, and in order to facilitate the renewal of 
these layers, the reservoir will be provided with two large 
iron gates. The completion of this work will do much 
towards removing a serious danger from a very large and 
populous district. 








Rapip SIGNALLING BY ELECTRIC SEARCH-LIGHT.—The statement 
made by the Times and other daily papers, that, in the event of 
Lord George Hamilton being returned for the Ealing Division of 
Middlesex, the result would be signalled over the whole of the 
division, simultaneously with the announcement being made by 
the returning officer at Ealing, by two of Ronald Scott’s well-known 
search lights of 30,000-candle power each, was successfully carried 
out in every detail. The two projectors were placed on the roof of 
The Elms, Mr. Scott’s residence at Acton-hill, which is at about 
the same level as St. Paul’s. Before the returning officer had 
finished his announcement both beams of light were sweeping the 
country round, One search light was then manipulated to signal 
the actual figures into Acton, and on to Chiswick at the same time, 
the signalman at Chiswick being stationed at the top of the Fire 
Brigade Tower, a distance of two and a-half miles from the source 
of light. The majority was first signalled, and then the numbers 
polled by each candidate ; but, although accurately signalled and 
read, the signalman at Chiswick was so astounded by the enormous 
majority of Lord George Hamilton, that he awaited confirmation 
by bicycle from Ealing before giving out the result. The time 
occupied in transmission was less than four minutes, 
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A FRENCH TORPEDO BOAT. 
M. Normanp is determined that the French fleet shall 


have torpedo boats equal, if not superior, in speed to those | 
enagparg by any.other nation, and he unquestionably | 
oes 


not lack skill, inventive power, or mechanical 
instinct to aid him in his task. The performances of his 






| whatever. But in No. 149 the lines of the hull have 


| been slighly modified, and its depth increased by 15 per 
cent., although the draught of water remains the same. 
The augmented freeboard makes her, it is claimed, a 
better seaboat. No. 149 is propelled by a single triple 
expansion engine. The cylinders are, omitting small 
fractions, 16in. + 28in. + 38l4}in. x 18in. In our im- 
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NORMAND S WATER-TUBE BOILER 


latest boat, No. 149, are too remarkable to be passed 
over in silence. This boat, which made her official trial 
at Cherbourg, is 118ft. long on the load water line, 
18ft. 14in. beam, and 8ft. 8}in. deep, and her displacement 
is 76 tons. These are nearly the dimensions of the 


pression for Jan. 30th, 1891, we described and illustrated 
very fully M. Normand’s engines. Those of No. 149 are 
practically identical with those to which we refer. 
They are provided with all M. Normand’s improve- 
} ments, including the compression safety valves on the 


Torpedo Boat No. 149.—Official Trial on the Measured Mile, 7th May, 1891. 
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cylinders; filters to prevent the entrance of grease into 
the boiler, a “ bouilleur” to make up lost feed-water, and 
a feed heater worked by steam from the second inter. 
mediate receiver. This last appliance is an improvement 
on those previously used by M. Normand, the coefficient 
of heat transmission being augmented in the ratio of 
24 to 1, as compared with previously made heaters. The 
result is, that the temperature of the feed is augmented, 
when the boat is running at full speed, from 194 deg. Fah., 
the highest temperature secured in previous boats, to 
272 deg. Fah., the temperature of the heating steam 
being 289 deg. Fah., corresponding to a pressure— 
absolute—of 57 lb. on the square inch. 

The most remarkable feature in this boat is, however, 
the boiler, which was designed by M. Normand. The 
French authorities do not wish details to be made public, 
but we are permitted to give a transverse section, which 
will serve to make the general principles of its construc. 
tion clear. The tubes are of copper and brass. The 
downward circulation is maintained, as in the du Temple 
system, by pipes of large diameter at the back end of the 
boiler, uniting the upper receiver with the two lower 
horizontal water tubes. The grate surface is 854 square 
feet. The heating surface is 1895 square feet. 

The results obtained during the trials of this boat are 
eminently good. The first trial consisted of three runs 
on the measured mile. The second consisted of a run of 
two hours without slacking speed. The results are set 
forth in the accompanying table. We have converted 
the principal figures—namely, the averages—into the 
nearest English equivalents that do not involve the use 
of smal] fractions. 

The boat had just come out of dock, and her bottom 
was clean, and had received a coat of the regulation French 
naval anti-fouling composition. The water was smooth, 
and the weather fine, conditions favourable to the boat 
on the other hand, she had on board her full fighting 
equipment, and enough fuel to enable her to steam 1800 


‘miles at a opeed of 10 knots. Her displacement was 


76°453 metrical tonnes, or alittle over 75 tons. The area 
of her midship section was 8°246 square metres, or 34°5 
square feet nearly. Her draught of water on starting was 
forward, 3ft. 5in.; amidships, 3ft. 10in.; and aft, 4ft. 23in. 
She burned during the two hours’ run, when steaming at 
full speed, 2280 kilos. of briquettes, or in round numbers 
4826 lb., during which time she ran a little over 49 knots. 
On the completion of the two hours’ run she was taken 
again for three runs over the measured mile, when speeds 
of 23°047, 26°061, and 23°401 knots were attained, giving, 
with the averages obtained during the first three runs, a 
mean of means of 24°642 knots per hour. M. Normand 
is, we think, to be congratulated on a very considerable 
success. The boiler gave no trouble whatever, and was 
found to be, when opened for examination after the trials, 
in perfect condition. 








LONDON ASSOCIATION OF FOREMEN ENGI. 
NEERS AND DRAUGHTSMEN. 

THE half-yearly meeting of this Association was held in the 
Cannon-street Hotel on Saturday, July 2nd, at 7 p.m., when the 
Vice-President, Mr. James Brown, occupied the chair. The 
balance-sheet for the past half-year was submitted and idered 
to be highly satisfactory. Some general business was then trans- 
acted, after which a paper was read by Mr, S. Alfred Varley, on 
ee and Inertia and their Relationship to Dynamo Electric 

ratus.” 

a; r. Varley stated that in dynamo electric studies we are con- 
fronted with the two principles of energy and inertia in a ter 
degree than in any other study, and the more capable we me 
of grasping a knowledge of those principles, the better we are 
likely to understand the action of the dynamo, He considered all 
physical arts were reducible to a duality, viz., energy the ele- 
mentary property of all force, and inertia the elementary principle 
of all matter, as contrasted with the forces associated with and 
which enter into the structure of matter. The function of a 
machine is to transmit, and when necessary alter the potential of 
the energy transmitted ; but the dynamo transforms as well as 
transmits, and dealing as it does directly with the primary 
principles concerned in all transmission, the dynamo transmits 
energy more completely than any other machine. The 
energy developed by a dynamo worked by a steam engine was 
transmitted originally from the sun to the earth, and then built 
up by vegetable vitality into architectural structures which are 
veritable store-houses, in which energy is stored in a manner 
analogous to that of a storage battery. In the fire-grate of the 
steam engine, the energy contained in coal becomes unlocked and 
transferred to the water in the boiler, which it converts into a 
high-pressure gas, developing in the cylinders of the engine 
mechanical energy, which, being brought under the influence of 
the dynamo, becomes transformed into electrical energy, and in 
this form it is capable of being transmitted to almost any distance 
through solid conducting matter. To understand the nature of 
electrical transmission, we are compelled to have recourse to 
analogy, and what we see in connection with heat distribution by 
the hot-water system helps us todoso, In a hot-water system, 
energy in the form of heat enters the system and is distributed by 
the water inside the pipes; but no water passes into or out of the 
system, and if we assume electricity to be part of the conductor 
itself, and that it is capable of setting up motion in it, then we 
obtain some sort of notion of the way electrical conduction is sup- 
csp tooccur, What electricity really is it is impossible to say; but 

e was strongly of opinion that it is indissolubl iated with the 
structure of matter, and controls it, having in fact a somewhat 
similar relation to matter that the mind of man has to the human 
system. Force is always associated with matter, and forms a sort 
of duality with it, and physicists tell us that the forces are simple 
modes of motion. Ina sense this may be regarded as a truism ; 
but at the same time it is no explanation, and what forces really 
are is involved in mystery. 

Inertia is the distinguishing feature of matter, and energy is 
the distinctive property of force. Inertia strives to maintain the 
status quo; energy endeavours to bring about change; energy 
is positive, and inertia is negative. And wherever we have a 
manifestation of energy we encounter inertia, in fact they are the 
complement of one another ; and whenever a transformation of 
ene occurs, the immediate cause of such transformation is the 
inertia or inactive energy resisting the active or positive energy. 

Mr. Varley showed some interesting experiments with a large 
magnet, and also illustrated the laws of motion by a model ; and 
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standard torpedo boats, Nos. 126 and 129, which have! high and intermediate pressure cylinders; automatic 


been for some time attached to the squadron under the 
command of Admiral Gervais, and have given no trouble 


drain cocks—specially designed to prevent the lodgment 
of even the smallest quantity of water in any of the 





ded an interesting paper by a description of the action of 
different modes of winding in the construction of dynamos, 
Mr. Parker spoke in appreciative terms of the paper, and pro- 
= a vote of thanks to Mr. Varley. This was seconded by Mr. 
eath, and carried unanimously. Mr. Varley briefly returned 
thanks, and mentioned that he had had the honour of discovering 
the — of the dynamo electric machine, and showed a photo 
graph of his original machine, which was made in 1866, 
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RAILWAY MATTERS. 


Tux opening of the Natal and Orange Free State 
Railway was celebrated at Harrismith at noon on J uly 13th, amid 
mucb enthusiasm and general festivities. Competition is now 
keener than ever between the Natal and Cape lines to secure the 
Transvaal trade. On the 14th reduced rates on the Natal Railway 
came into force, and next day the Cape line will retaliate by a 
further reduction, The Times says the tariff war is becoming 
mutually ruinous. 


Tue first section of the North Cornwall Railway— 
from Launceston to Splatt—about to be opened for traffic, is eight 
miles in length, and has an intermediate station at Egloskerry. 
Camelford is expected to be reached in about eighteen months, 
but probably that is an outside estimate, and the station will be at 
Melorn about a mile from the village on the Boscastle road. The 
stopping place for Boscastle will, it is said, be at Halwell, about 
three miles from the popular seaside resort. 


Durine the nine months ending the 30th September 
last 3376 accidents of all kinds occurred on the Indian railways, as 
compared with 2755 accidents in the corresponding period of the 

revious year, when the total length of railway lines was nearly 
ourteen Condved miles less. The greater number of the accidents 
reported were, of course, of a trivial nature ; but several of them 
were serious, and involved loss of both life and property. In these 
accidents 52 p gers were killed, and 160 were injured ; while 
121 railway servants were killed, and 398 injured. 


Tue British Consul at Jerusalem, in his last report, 
refers to the progress of the Palestine Railway, which has now been 
in course of construction for the last two years. The concession 
was granted by the Porte in 1888 to a company styled ‘‘ Société 
Anonyme Ottomane,” having its headquarters at Paris, and the 
works, which were calculated to cost about £240,000, but which will 

robably exceed that sum, are being carried out by a firm of 

rench engineers. A little over one-half of the line has now been 
constructed, and there is a prospect that the remainder will be 
completed in September or October next. The length of the whole 
line will be 54 miles, or 17 miles longer than the ea carriage 
road. When the line is completed a branch will be made from 
Ramleh to Gaza, possibly, a contemporary says, with the object of 
forming @ junction with a line from Egypt. 


In an article on the necessity for rapid transport in 
cities, the Engineering Record says :—‘‘ Street railways, horse, 
cable and electric, have done much in this direction, hey have 
helped to shorten the hours of labour, and to enable many men to 
own their own homes, who otherwise could never have done so ; 
but they have also increased some of the very evils which at first 
they seemed to mitigate. Mr. Clarke says, ‘The better the 
services of the street railways, the faster does the city population 
grow ; the more do the people ride ; the greater is the sti 





NOTES AND MEMORANDA. 


THE London death-rate last week was 17:2 per 1000 
annually, the average of the thirty-three great towns being 17:1. 


In a recent number of the Comptes Rendus is a paper 
on the non-realisation of the spheroidal state in steam boilers, It 
is a reclamation of priority, by M. de Swarte. 


Mr. W. B. Crort, of Winchester College, writing to 
Nature, mentions a form of sensitive water jet which seems in 
some ways new. A thin jet, 5ft. high and arched so as to be 3ft. 
at the base, was falling in a feathery spray. At 13ft. distance a 
small Wimshurst machine was set going: not instantly, but after 
two minutes, the spray gathered itself up almost into one clear 
line: although the jet was turned up and down and the machine 
was discharged, the falling water would not resolve itself again 
into spray for fifteen or twenty miuutes. It is difficult to imagine 
the medium for this action: it is too indefinite, perhaps, to 
— that an indicator is found for the trembling of a disturbed 
ether while it is lying down. The well-known experiment is not 
known enough, for it is not often described in books. Take a glass 
rod, electrified ever so little, to a certain point; at once the jet 
collects itself; a slight move away brings toa the old disorder, 
while an inch nearer makes things much worse. It is a striking 
illustration to help one to imagine what the electrical forces of the 






MISCELLANEA. 


Messrs. G. Barzy Toms anp Co. announce that they 
have taken into partnership Mr. George Marrs, who has been with 
them for many years. 


THE Dover Harbour Board accepted on Saturday last 
the tenders of Mr. John Jackson, of Victoria-street, Westminster, 
for upwards of £400,000 for the eastern arm of the new harbour at 
Dover. The work is to be commenced forthwith. 


On the occasion of the approaching Leyton and 
Leytonstone Fire Brigades annual fire brigade demonstration and 
competition, the Fire Appliances Manufacturing Company have 
offered one of their steam fire engines, completely equipped, costing 
£300, as a first prize, for the turn out wet drill event, by six men 
and one officer. Gold and silver medals will be presented to the 
winning brigade, as also a silver challenge cup, value £15. 


An international water commerce congress is proposed 
by the Chicago Exhibition authorities. An address has been issued 
to the friends of water commerce in all countries, and the subjects 
to be considered cover the whole range of river and harbour im- 
provement, interchange of rail and water transportation, harbour 
plant and equipment, size, model and power of vessels for both 
ocean and inland navigation. The committee has asked for 
suggesti 





air may do, We can, perhaps, understand those thick thundery 
rain-drops, that almost allow us to pass between them while they 
are giving friendly warning of what will come. 


In a paper recently read before the Paris Academy of 
Sciences on the co-existence of dielectric power and electrolytic 
conductivity, M. E. Bouty described a rigid condenser formed of 
iron discs separated by small wedges of mica, and joined by iron 
screws insulated by mica and pli pposite the wedges. This 
condenser is plunged into a fused mixture of equal parts of the 
nitrates of sodium and potassium. Air bubbles are carefully 
removed with plates of mica, and the condenser is withdrawn at the 
moment when the salt commences to solidify. The liquid, retained 
by capillarity, forms between the discs an adherent regular solid 
layer. The ae while yet hot eo into melted paraffin, 
which surrounds it with an insulating layer, devoid of hygroscopic 
power. The experiments give a value for £ approaching 4, and 
nearly constant within the limits of temperature in which the 
specific resistance in ohms may vary from 3°6 x 101! to 2°6 x 10°, 
i.e., in the ratio of about 138 tol. Here the conductivity and the 
dielectric capacity belong to molecules of the same kind. It is 
probable that if the or gar mom could be extended to ordinary 
electroylytes, they would give results of the same kind—that is, 
finite values of the dielectric constant & The distinction 
between dielectrics and electrolytes would thus solely reside 
in the amount of their conductivity. Dielectric polarisation, 
established in a very short time in comparison with the ten- 








of traffic, and the louder the complaints of the public. The demand 
for rapid transit facilities increases faster than the supply. Every- 
one thinks that his own city is in the worst plight, and that the 
managers of its street railways are the meanest men on the face of 
the earth. But all large cities where time is of any value are now 
in like distress,’” 


Tue Journal of the German Railroad Union reviews 
the present position in Europe of narrow gauge railways, on the 
adoption of which, it thinks, any further considerable extension 
of railroads in civilised countries depends. In Germany, it says, the 
narrow gauge has received very different treatment in the dif- 
ferent conntries, Saxony was “ry | in the field with 29}in. lines, 
and has continued to build them ; Prussia has only begun to pay 
attention to the narrow gauge; Bavaria will bave nothing to do 


dth of asecond, would correspond, in Grotthuss’s scheme, 
to the initial orientation of the pound mol , their con- 
ductivity to their progressive rupture. 


In a paper on “ Magnesium as a Source of Light,” 
the results of an investigation are summed up in Nature by 
Frederick J. Rogers, as follow:—(1) The spectrum of burning 
magnesium approaches much more nearly that of sunlight than 
the spectrum of any other artificial illuminant. (2) The tem- 
perature of the magnesium flame, about 1340 deg. C., lies between 
that of the Bunsen burner and that of the air-blast lamp, although 
the character of its spectrum is such as would correspond to a 
temperature of nearly 5000 deg. C., were its light due to ordinary 
incandescence. (3) The ‘radiant efficiency” is 13} per cent., a 
value higher than that for any other artificial illuminant, 








with it ; in the smaller German States it has fared better, especi- 
ally in Hesse, At the close of 1890 the whole German Empire 
had 542 miles of narrow gauge railroad, with 618 miles of track 
and 352 stations—on the average little more thana mile and 
a-half apart. In Austria, though it early built the narrow gauge 
military line in Bosnia, the narrow gauge gained ground slowly, 
but it receives more attention now, especially in Styria, where a 
local line will soon be opened. Austria—not including Hungary 
and Bosnia—has about sixty miles of narrow gauge railroad. 


THERE are 584 miles of narrow gauge railway in 
Belgium. Holland has had steam tramways for many years, and 
at the beginning of 1890, 304 miles of these were of narrow gauge 
—29hin., 3ft. 33in.,- and 3ft. 6in.—and not quite so much 
of standard gauge. One of the cheapest of these lines, of 29}in. 
gauge, cost £5000 per mile, equipped. France of late years 
has built a great many narrow gauge lines; in 1880 the Govern- 
ment issued regulations forthe construction of lines of 1 metre and 
of 75 centimetres gauge, but nearly all lines built are of the former. 
At the end of 1889 France had 1848 miles of the local lines termed 
‘* secondary railways,” and of these 843 miles were narrow gauge 
lines. In Switzerland nearly all the mountain railways built of 
late years have narrow gauge. In England the Festiniog Railway 
has had no imitators, and in Ireland, where 93 miles of narrow 
gauge were built, any further extension of them is opposed. 
Norway has built little else than narrow gauge railways since 
1862, and has now about 620 miles of them, against 372 of standard 
gauge ; and about 930 of the 4600 miles of railways in Sweden are 
narrow ; the gauges vary from 3l4in. to 47}in. 


Tue shops of the Harvey Steel Car Company, of 
Chicago, are very busy, having more work than they can attend 
to in the line of car repairs, The argument of the on 
Company is that :—‘‘ Anyone who will look into the subject will 
be satisfied that a superior car can be made of 6in. steel I-beams 
for side and intermediate sills, and 12in. steel channels for each 
of the two centre sills, By making the end sills of 6in. steel 
beams flush at the top with the centre and side sills, the draught 
rigging can be placed just below the end sills and above the 
bottoms of the 12in. channels, and thus bring the line of draught 
within the sills. This makes one of the simplest and best con- 
tinuous draught gears. For buffing blows the wooden deadwood, 
or buffing block, reinforced with a plate to receive the blows 
from the buffer stop of the drawbar, affords immeasurably greater 
durability than can be obtained with wooden sills. If, added to 
this, the buffer stop on the drawhead can be made to strike 
against the deadwood at least 4in. before the spring closes up, 
there would be a decided decrease in the cost of maintenance of 
the draught springs and attachments. Harvey cars now weigh 
about 5000 Ib. each less than a wooden car of the same capacity. 


Tue special Rapid Transit Commissioners for New 
York City, appointed by the Supreme Court, have filed their 
report. It practically indorses the report made by the Rapid 
Transit Railroad Commissioners, which recommended a double- 
track tunnel or tunnels for the loop through the Battery, State 
and Whitehall-streets, tunnels with three tracks under Broadway, 
from Bowling-green to Vesey-street, with four tracks from thence 
under Broadway, a double-track road across Spuyten Duyvil 
Creek, and from thence to the city limits, For the east branch, 
tunnels with four tracks were proposed. The scheme recommended, 
backed as it is by engineers of character and experience, is un- 
doubtedly practicable, though whether the numerous trains re- 
quired can be run with certainty, and the high speeds desired 
can be obtained economically by electro-motive power may be open 
to question. The Engineering Record objects to ‘‘all such under- 
ground projects, advocating a viaduct through the city blocks 
with unrestricted light and ventilation, having a solid substructure 
which would admit of running the heaviest locomotives and trains 
at the highest rates of speed without limitation as to the character 
of motive power to be employed.” The court will probably con- 
firm the report of the commissioners, and if so it remains to be 
seen whether capital can be attracted to the construction of this 





excepting, perhaps, the light of the electric discharge in 
vacuo, for which Dr. Staub, of Zurich, has found an effi- 
ciency of about 34 per cent. (4) The radiant energy emitted 
by burning magnesium is about 4630 calories per gram of the 
metal burned, or 75 per cent, of the total heat of ccmbustion, as 
compared with 15 per cent. to 20 per cent. in the case of illumina- 
ting gas. (5) The thermal equivalent of one candle-power minute 
of magnesium light is about 2°4 lesser calories, as against 3°5 to 
40 for other artificial illuminants. (6) The total efficiency of 
the magnesium light is about 10 per cent., as compared with 
0°25 per cent. for illuminating gas. (7) Taking into consideration 
the greater average luminosity of the rays of the visible spectrum 
of the magnesium flame, it is certain that per unit of energy 
expended, the light-giving power of burning magnesium is from 
fifty to sixty times greater than that of gas, 

Prior to 1863 an export duty on iron ore from Bilbao 
was a complete barrier to trade in that material. In that year, 
however, the duty was abolished, and homeward cargoes for the 
few small British sailing vesseis frequenting the port were obtained 
at a freight of 4s. per ton, and 58,560 tons, valued at £14,627, was 
= In 1867 the trade increased to an export of 137,000 tons, 
valued at £37,500, and in 1870 to 270,000 tons, valued at £83,000. 
From that year the trade d to importance, and 
in 1872, 496,000 tons, valued at £198,000, were exported. Then 
came the civil war and a total cessation of trade till 1876, when 

ial t ti were r d and 410,000 tons were ex- 
rted. The disastrous effects of the war appear to have roused 
the Basques to fresh enterprise and activity ; mines were opened in 
every direction, mineral lines of railway constructed, and in 1878 
the export of iron ore increased to 1,224,730 tons, valued at 
£979,700. Since that period the trade has, with some fluctuations, 
continued increasing till it has reached the large armount of 
4,372,918 tons, valued at current prices in the importing countries 
at £2,842,450, exported in the year 1890, of which the United 
Kingdom took 3,040,560 tons, or %0 per cent. of the total exporta- 
tion, the chief importing ports in order of importance being Middles- 
brough, Cardiff, Newcastle, Glasgow, and Newport, while the 
chief ports on the Continent were Rotterdam and Dunkirk. The 
new exterior port will soon be sufficiently far advanced to solve the 
problem of the effect which a splendid harbour, both for refuge and 
commercial purposes, may have on the future commerce of Bilbao ; 
it is quite possible that this port may absorb a still larger propor- 
tion of the trade of the Peninsula than it has hitherto done. 


AT a recent meeting of the Amsterdam Royal Academy 
of Sciences, Mr. Behrens dealt with specimens of brass made by 
compression of the constituents at ordinary temperature by Prof. 
W. Spring, Liége, Belgium. One of the specimens, kindly for- 
warded by Prof. Spring, was of a reddish colour, and had been 
produced by compressing a mixture of nine parts of copper and 
one part of zinc ; another, pale yellow, by compressing a mixture 
of seven Lo copper and three parts zinc. Both specimens had 
been filed up twice, and again consolidated by pressure. The 
reddish metal was a little softer than common cast brass ; it could 
be somewhat flattened under the hammer. The yellow metal was 
harder than common brass, and brittle. Both varieties contain a 
great quantity of yellow alloy, which seems to be in an amorphous 
state, showing a uniform, finely granular appearance, without 
any vestige of the beautiful crystallites, so characteristic for 
copper-zine alloys, obtained by fusion. Further, a good deal of 
angular fragments of red copper, some of them cracked and 
doubled up, with yellow threads between the red lumps and 
strands, and finally some zinc, angular fragments and threads, 
trending outwards and uniting near the curved surface of the 
cylindrical specimens. The metal is nearly, but not wholly com- 
pact. There is much that gives evidence of a flow in the yellow 
ys and in the zinc, but nothing pointing to a truly liquid state 
of the alloy or one of its components. Relegation seems to be put 
aside, while there does not remain any doubt that zinc and copper 
have been intimately mixed and actually united by repeated 
filing and compression. Nature thinks one may venture to say, 
that a more complete union of metallic powders by compression 
will lead to alloys of most remarkable properties, and may give 











underground system. 


From a description of the manner of the destruction 
of the staging of the bridge over the Licking River at New- 
port, Kentucky, it appears that first a segment of the top 
chord, of two panels length, fell, destroying the traveller and the 
staging immediately under the traveller, as described in this page 
last week. Then the staging fell towards the breach. The imme- 
diate cause of the fall of the portion of the top chord which 
wrecked the traveller will probably never be known. If the 
staging had been braced longitudinally the wreck would have been 
much less extensive, 


On the night of June 17th, dam No. 2 of the Mahanoy 
City, Pa., Water Company broke, letting a flood of water into 
the valley below. An embankment of the Lehigh Valley Railroad 
Company checked the flow for a few minutes, and owing to this 
and the fact that the alarm was promptly given only one life was 
lost. Much property was destroyed. The water supply of 
Mahanoy City is by gravity from four impounding reservoirs. The 
dam which failed was of puddled clay with no heart wall. Its 
length is not known, but it was 130ft. wide at the bottom and 25ft. 
wide ontop. The inner slope was paved and the outer covered 
with large stone. It had a byewash excavated in earth and lined 
with stone, and held back about 3,000,000 gallons of water. There 
was a Gin. discharge pipe with a valve at both ends. 


At the Manchester City Council on Wednesday, Sir John 
Harwood, one of the Corporation directors of the Ship Canal, said 
in answer to questions that the dredging of the Canal was difficult. 
and there were other matters of uncertainty, such as the awards 
under impending arbitrations, which must delay the promised 
report on financial prospects, The Canal could not possibly be 
opened before the end of next year, and it would need more meney 
than the three millions the Corporation had already got power to 
advance, but he did not think the sum would be so great as some 
people seemed to imagine. The engineers were being urged to 
complete their statistics. He regretted that the Canal had been 
laid with such great foundations, as ctherwise the money already 
spent would have brought ships to Manchester by now. 


JuDGE CoxE, of the United States Circuit Court, New 
York, who seems to have before him the most celebrated patent 
cases, has recently rendered a decision that will have a good deal 
of value to the Accumulator Company there, and the Pacific 
Electrical Storage Company in San Francisco. The decision 
was a suit against the New York and Harlem Railroad Company, 
and involved the perforated plates, confirming to the Accumulator 
Company their right to that invention, which is essential in the 
construction of plates that will endure. 1t means, in a mechanical 
sense, ‘‘rivetting,” or clinching the plastic material on each side 
of the plates by means of perforations enlarged or tapering each 
way from the centre. The Electrical Accumulator Company have 
expended a great deal in defending their patents, which, it is 
r ble to be supposed, have been infringed up to the “‘ danger 
line,” and construed in as barren a sense as possible to favour 
later inventors. Judge Coxe, says Industry, will become an 
engineer and mechanic in due time if his Court continues to deal 
with such cases, 


At Renfrew the hopper dredger Triton has just been 
launched from the yard of Mesers. W. Simons and Co. for the Govern- 
ment of Ceylon. The vessel entered the water with steam up and 
ready to commence its trials. It was constructed to the design 
and under the direction of Messrs. Coode, Son and Matthews, 
civil engineers, of Westminster, and Mr. Wilson Wingate, naval 
architect, London, supervised its construction on their behalf. 
This dredger is intended to deepen the port of Colombo to 36ft. 
depth of water. Its hopper compartments have a capacity for 
over 500 tons of dredgings. The dredging wheel gear is made 
chiefly of steel, and friction gear is provided to prevent undue 
strains coming on the dredging machinery. Triple-expansion 
engines of 600 indicated horse-power and two steel boilers of 150 Ib. 
working pressures, and steam steering, and steam starting and 
reversing gear are provided. The cabins of the officers and crew are 
suited for a warm climate, bath rooms being also provided. As 
the Triton left the ways the naming ceremony was performed by 
Miss Grace Rowan Wingate, of London. 


Earty this month the death took place of Mr. Edward 
Manlove, who was for over half a century a prominent figure in the 
commercial life of Nottingham. Mr. Manlove was born in Notting- 
ham in 1807. Over sixty years ago he was a draper in the Market- 
place, and afterwards a bleacher at Lenton Works. While there 
the present engineering business was established, in partnership 
with the late Mr. Alexander Alliott, principally for the introduction 
of the then newly-invented centrifugal machine or hydro- 
extractor. The business emo necessitated the building of 
the now well-known Bloomsgrove Works at Radford, about forty 
years ago, when Messrs. Manlove and Alliott left Lenton and 
retired from the bleaching business. Since then the engineering 
business at these works has greatly increased, and is now one of 
the largest and most important in the Midland Counties, 
giving constant employment to an average of 500 or 600 men. 
About four or five years since the business of Manlove, Alliott, 
and Co., was converted into a limited liability company, and from 
then up to the time of his death Mr. Manlove was chairman of the 
board of directors, 


Tue British Consul at Cherbourg—Mr. Vereker—in 
his last report mentions the extraordinary growth in the trade in 
macadamised stone between that port and this country. This 
export, which in 1890 increased tenfold over 1889, has trebled from 
1890 to 1891—when it amounted to nearly 30,000 tons—and, still 
in its infancy, is, he says, capable of almost unlimited expansion. 
Much, however, remains to be done to give it legitimate impulse; 
it is imperative that a tramway be established from the quarries 
in the Montagne du Roule to the shipping quays, thus avoiding 
the expense and delays of cartage from the quarries; that cranes 
be erected on the quays so as to insure rapid shipments ; and that 
more powerful and effective machinery be erected at the quarries, 
A concession has been granted to the French company for con- 
structing railways of secondary importance, to lay a tramway along 
the Rue du Val de Saire, from the point where it meets the road 
from the quarries and round the quays ; the lessees of the quarries 
have agreed to construct a tramway from the quarries to meet that 
to the quays, and it is hoped that during the present year the 
work will be completed, and thus considerably promote the expor+ 








some alloys that cannot be produced by fusion, 





tation of macadamised stone. 
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THE accompanying engravings illustrate tools made by a 
firn which, although little known in the trade, has had 
an extended experience in the construction of tools in their 
own special works in the textile line. We think the two 
designs are attractive in appearance. The tools are extremely 
rigid in work, and adapted for twist drills and exactness. 
The double gearing, which is the same on both, is arranged | 
to act direct on the spindle. It is compact and almost | 
noiseless in working, and can be instantly changed from | 
single to double by one motion of a hand wheel. The spindle | 
is balanced by a weight, and is carried in a long sleeve which | 
supports it, and gives, at its lower end, the downward thrust 


of the system by the Royal Engineers at Chatham, which | troops on opposite sides of a hill, as is intended. The speak- 
was sufficiently successful to lead to further experiments at | ing was decidedly slow work, probably not exceeding the rate 
Aldershot, under Major Thrupp, the late inspector of Army | of four or at most five words a minute. We do not think 
signalling. In spite of a snowstorm the signals were read | that undue stress must be laid on this; it isa great object 
and answered. In 1887 the Belgian Government adopted | to get trustworthy means of communication, and a great 
the system, and attention was further attracted on the | quantity of matter—in fact, all that is most necessary—can 
Continent. At the present time our Government have the | surely be said by a supply provided of 240 words per hour. 
plant for signalling to a limited extent. The trials on Thurs- | The delay was due to the fact that the lamps glowed red, and 
day night were conducted with a view of bringing to public | gave a comparatively dull light at first. Consequently, to 
notice various improvements in detail which have come in | reach to a long distance, a dot had to be prolonged into what 
since the first introduction of the system. might be generally a dash, and a dash had to be made pro- 

The balloon employed was stated to be 18ft. in diameter, | portionately longer. This, however, is a minor matter, and 
and to contain 3200 cubic feet, but it appeared to be much | one probably capable of improvement; in fact, we hardly see 
smaller than this—hardly 12ft. in fact; possibly some error | its necessary connection with the balloon system further 


to the spindle through adjustable ball bearings. The thrust | exists here. However, this is not a material matter. The | 
on the spindle of the hand feed wheel is also received by | balloon was made of varnished cambric, and contained six | 
adjustable ball bearings. The table of the pillar machine is | lamps worked to 16-candle power or 20-candle power. The | 
raised and lowered by a screw sunk into the side of the pillar, | six lamps take about nine ampéres, the electro-motive force | 
and that of the machine having the V sliding surfaces, by | required being 24 volts. The battery consists of twenty-six | 
means of a movable rack and pinion. The table of this | cells of the Electrical Power Storage Company E 7 type. The | 
machine combines the advantage of swinging with that of | improvements mainly consisted in the reduction of weight | 
rising on V slides. This is of value when boring, for example, | throughout the apparatus, especially in the ladder-like frame | 
with a boring bar, for which a bush is provided. The work | which carries the lamps inside the balloon, and in the flexible | 
may be adjusted with the swing table, and then readjusted | cable, which we understood weighs about 354 1b. per 50ft. | 
for height during the progress of the work. There is ample | length. It consists of two wires, or rather two lines, each | 
length of belt on the cone pulleys, and these are placed at a | made up of many strands of wire, which two lines are laid | 
very convenient height from the floor; there is less chance of | in an india-rubber insulating coating and covered with tape, 
accidents happening thereby in shifting the belting. Unlike | &c. This line would bear fairly rough usage, which is | 
the ordinary type of drilling machines, these may be set | necessary. We imagine a wheel passing over it in the dark 
facing to the shop shafting. | is a contingency which might occur on service. This it 
| would bear no doubt well on fairly soft ground, and, perhaps, | 
| even on hard road or rock. Each electric cell now weighs 


THE BRUCE ELECTRICAL WAR BALLOON. | only 241b. The key used is an improvement on the original 
pattern. 


| 








Mr. Bruce exhibited the action of his electrical balloon on! Owing to the strong rough wind of Thursday night, it was 
Thursday evening, July 7th, at Stamford-bridge grounds, | found impossible to send up the balloon to the height in- 
Fulham-road, before Prince Edward of Saxe-Weimar and a | tended—namely, 600ft.; the system of signalling, however, 
number of officers and others interested in the question. | was exhibited with the balloon only a short distance over- 
The balloon is designed to enable a system of electric signal- | head which doubtless was a disappointment to the inventor 
ling to be carried out at night under many conditions where | but which was not altogether bad, because it showed what 
signals made on the ground would not be visible. A system of | might be expected in a high wind. The balloon was filled 
electric lamps is suspended inside a translucent balloon. | with coal gas. Hydrogen has been preferred for balloon 
These are made to show light by an electric circuit, and | work in the service, and this balloon would, we believe, hold 
thus signals are carried out on the Morse or any other system, | hydrogen perfectly well, in which case the decreased bulk 





which are, from their position in the air, very conspicuous. | would give less trouble in a wind. As it was, the signalling 
Mr. Bruce exhibited a model of his system in the Inventions | was apparent and conspicuous enough, but the height would | 
Exhibition of 1885, and a Government trial was then made | not have enabled signals to be carried on between bodies of | 


than the limit imposed on the circuit by weight. Here the 
substitution of hydrogen might be utilised if preferred in 
carrying larger cable, in preference to using a smaller balloon. 
A frame of lamps is sometimes suspended from the balloon 
as an alternative to the interior lights, but this was not 
employed on this occasion owing to the high wind. The 
lamps inside the balloon are said to be not at all liable to be 
broken. In fact, we were informed that when a captive on 
one occasion broke away, and was eventually recovered after 
running its usual boisterous course, the lamps were uninjured. 
This might be expected, unless a large proportion of the gas 
should have escaped. 

Altogether Mr. Bruce must be congratulated on his 
success. He undoubtedly shows that signals can be kept up 
on the principle he advocates, although the field of its appli- 
cation may be, we think, a limited one. 








On the 1st of June an Exhibition was opened at Quito, 
the capital of the Republic of Ecuador, for the purpose of showing 
articles collected for the Chicago Fair, and also to give an oppor- 
tunity to foreign manufacturers and merchants to display their 
wares. The first suggestion for this came from Mr. ‘Ti el, the 
Special Commissioner of the Columbian Exposition, and it was 
hoped that the industries of the United States would be well 
represented, The Latin-American Department is now informed 
that it is a matter of considerable surprise and comment on the 
West Coast that not one American house is represented at the 
Quito Fair, while Germany and England have sent many small 
wares and some agricultural machinery. American manufactures 
would have been admitted free of duty, and transported to Quito 
from the seaport of Guayaquil at the expense of the Government. 
The lack of response to the cordial invitation given to the 
merchants and manufacturers of the United States by the 
Ecuadorian Government is a great disappointment, 















Jury 15, 1892. 





THE ENGINEER. 








COLO 


Hiden 
ey 


| 


i s 


COLONIAL TRACTION ENGINE. 





Messrs. Ransomes, Sms, AND JEFFERIES have recently 
introduced a new series of traction engines fitted with inside 
gearing, and of a slightly heavier type than those hitherto 
manufactured by them. Above we illustrate an engine of the 
newly-designed description, specially equipped with fore tank, 
canopy over driver, &c. It will be seen from the illustration 
that great care has been be- 
stowed on the design, so as to 
secure a simple and neat ap- 
pearance. The engine is made 
from an entirely new set of 
patterns, and many improve- 
ments have been embodied in 
its construction, which have 
suggested themselves during 
Messrs. Ransomes’ lengthy 
experience. These improve- 
ments—combined with sub- 
stantial proportions — render 
the engine equally serviceable 
for heavy haulage purposes on 
the mot | when not required 
for thrashing. The shell of the 
boiler is made entirely of steel 
plates, strongly stayed ior a 
working pressure of 140 Ib. per 
sq. in. The steam jacketted 
cylinder is 9in. diameter and 
12in. stroke. 

In this engine special pro- 
visions have been made for 
preventing priming, and during 
the most severe trials carried 
out to test these provisions, 
no trace of priming could be 
detected. The governors are 
connected direct to the equili- 
brium throttle valve. One 
bracket carries the governors, 
the valve rod guide, weighbar 
shaft, throttle valve spindle, 
and governor bevel wheels and 
pee. Two countershafts 

ave been introduced so that 
the fast and slow speed gearing 
may be arranged between the 
bearings, the two pinions are 
cast together and keyed to the 
crank shaft inside the box 
brackets, the double speed 
wheels slide on four keys cut 
out of the solid material of the countershaft. The bear- 
ings for the crank shaft, two countershafts, ard main axle, 
are all inserted in the side plates of the fire-box shell, which 
are carried upwards and backwards for the purpose. Two 
transverse plates serve to stiffen the side horn-plates. Above 
the fast and slow speed wheels another plate is bolted between 
the side plates, which forms a tray, which carries the stop 
bet lever, and rod, the clutch lever and fork, and the 
whistle, 


NIAL 





The draw-baz is flanged out of athick plate, and extends | 
across the back of the tender. On each side, it will be seer, | 
are welded deep straps which take the pull from the horn- 
plates, relieving the tender of all strain. A series of holes 
are provided in the channel-shaped draw-bar, so that the 
draught pin may be moved out of the centre if required, 
when the engine is turning sharp corners with a long train 
behind. The canopy over the driver, the rack for carrying 





DIAGONAL ARMOUR, U.S. STEAMSHIPS MASSACHUSETTSSAND INDIANA 


wood in the tender, and the tank under the barrel of the | 


boiler, are supplied to meet the requirements of the Colonies. 
Some portion of the exhaust steam is conveyed to the return 
pipe from the pump for heating the feed-water in the tanks. 
Sliding fire-doors are fitted to the fire-hole, as they take up 
| much less room in the tender than swinging doors. The 
| gearing is compactly arranged, rendering the engine particu- 
' larly narrow over the road wheels, a point of importance in | 
many districts. Wherever possible rivets have been used in 
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preference to bolts and nuts for the gearing, &c. The driving 
wheels are 6ft. 3in. diameter and 16in. on face. Total width 
of the engine, 6ft. Sin. 








| TRIAL OF NICKEL STEEL PLATES IN AMERICA. 


THE illustration herewith is from the official photograph 
of a remarkable nickel steel plate which was tried at Indian 
Head in May last. It is a 
sample plate, 10ft. by 6ft. by 
14in., representing about 250 
tons of nickel steel armour for 
the diagonal bulkheads of the 
battleships Massachusetts and 
Indiana. The test consisted 
in firing three projectiles from 
a 10in. gun with a striking velo- 
city of 1400ft. per second. The 
projectile employed weighed 
500 lb. We are not informed 
of its nature, but unquestion- 
ably it was forged steel, judg- 
ing from the appearance of the 
photograph, and also because 
we believe these projectiles 
only are used for proof in the 
United States trials. The per- 
foration, calculated on the 
English system, is about 15in. 
of iron or 12in. of steel. Per- 
foration therefore was not to 
be expected. The points of the 
projectiles, we are informed, 
did not appear at the back, 
and also that there was a total 
absence of cracking. In fact, 
the plate seems to be an excel- 
lent sample of nickel steel, ex- 
hibiting the characteristics of 
that nature of plate. While 
the plate was certainly not 
severely tested as to perfora- 
tion, the shock per ton was 
considerable. The plate pro- 
bably weighed about 15:39 tons, 
and the striking energy of the 
blow being 6795 foot-tons, the 
target received a shock of 441°7 
foot-tons per ton of plate in 
each of the rounds. 

In the Nettle trials the cal- 
culated perforation is about 
10in. of steel, the plates being 
10‘5in. thick, which is much more severe than 12in. 
calculated perforation for the 14in. of plate given above, 
but the shock per ton in the Nettle is hardly 300 foot- 
tons, so that the nickel plate was on this occasion tried 
very severely as to shock, but not at all severely as 
to perforation. This trial was probably intended to bring 
out the special qualities of the plate, which it certainly 
has done. The plate would evidently bear the con- 
tinued attack of guns which did not completely perforate 
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very well. It would be a fine shield for land fortification. 
For o lves, we should like to have a shot at it with a gun 
of smaller-calibre, striking with high velocity, so as to test it 
as to perforation without an unfairly heavy shock. It would 
certainly be unreasonable to fire the 10in. gun projectile 
with an energy sufficient to give perforation, unless indeed it 
were intended to test the plate to destruction, which eventu- 
ally might be very interesting because it would bring out the 
limit of the power of good nickel steel to hold together. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





BRAKE HORSE-POWER. 


Sim,—In your leading article on this subject you have pointed 
out aah ebectively where the shoe pinches in trials with brakes, 
viz., the great effect caused by even a small difference in the tail 
weight. That this should be so when the result is calculated by 
the present method is quite in accordance with theory, if 
Coulomb’s and Morin’s laws of friction are taken as approximately 
true. For if we assume that for the same substances, at the 
same temperature, the coefficient of friction is always the same, 
the relation between the tensions of a rope passing over a rough 
curve—the rope being on the point of motion and its weight being 


neglected—is expressed by the equation « = “ e_ = T, and 


2 . 

T, are the tensions at the extremities of the rope, mw is the 
coeficient of friction and @ the — a of -~ oe 
subtending the curve passed over the rope. in the above 
aan t. be taken equal to 1014 14 and T, to 70 Jb., the values 
given in your leader of the weights on the brake in the first trial 
of Messrs. McLaren’s engine, the value of « becomes *8530; while 
if T, = 946 and T, = 4°77 Ib. as in the second trial, u equals 1-683, 
as will be seen from the following calculation, @ being taken equal 
to w in both cases. 


ue_T, 
"<- = 
Hence p os eT, — ee Me 
@ log. e 
when T, = 1014 and *e = = 
es _— log. 1014 — log. 7 


® log. e 
log. 1014 = 3°0055 
log. 70 = 1°8451 


log. 1014 — log. 70 = 1°1604 log. ( log. e) = 0°1349 
log. 1°1604 = 0°0645 
log. # log. e = 0°1349 


log. w = T9246 
. p= 8503 
Again, when T, = 946 and T, = 4°77, 
7 P log. 946 — log. 4°77 
® log. e 
log. 2°2974 = 0°3612 
log. (# log. e) = 0°1349 


log. « = 0°2263 
= 1°683 


The increase of the value of 4 in the second example cannot be 
attributed to increase of velocity, for in the table on 17 of the 
engine tests it will be seen that the velocity was less in the second 
trial than in the first. The inference seems obvious, that the 
difference between the weights on the brake does not represent the 
resistance due to friction, or in other 
words, does not represent the product 
of the coefficient of friction into the 
pressure on the rim of the wheel, 
1.¢., w W. 

Referring to my last letter on page 
551, the following is a method of cal- 
culating the work done when x im- 
pinges against W (see Fig.) instead 
of against Let the condi- 
tions be as before and let v= 
the velocity of x at impact, and suppose this velocity be the 
same as that which would have to be given to the rough plane or 
to a fly-wheel to effect the same object. Let V 2 fs = velocity 
of W at impact, then W and z being inelastic, 


log. # = 0°4971 
log. ¢ = T6378 


& = 
log. 946 = 2°9759 
log. 4°77 = 0°6785 


log. 946 — log. 4°77 = 2°2974 
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Momentum of P + W at impact = - (P+ W)vV2/s 
and ” ” ny) ” = zy 
Momentumgained byP+Wafter ,, = 2(P+W)V2/s 

” lost by z ”» = xz(%- V2fs 


pa 2P+W)V2F5 





Hence me » + (1) 
%—-V2fs 
Let 2 ¢ = time between impacts; 
then x = number of impacts per second, 
and ¢ = a = rr: load — 
t al/2s 2/2%s 
eg 
zv,? 


The kinetic energy of x = 





, when x = weight of body in 


2 
pounds. Hence 
Total work done per second } _ £9,° 
+ energy remaining in x 29 
Substituting for x its value from (1), we get: 
— 2(P+W)V2fs, 4°, Ff 
N-V2fs 29 2V2fs 
== (F+W) 9° 7 
29 (:-V2fs) 





f 
“22 Fs 


Total work per second, &e. | 








and when s = 9, 

Work = (P tas — 
When s = o the whole of the energy in x is destroyed at each 
impact. 

In the above expression f = eA g, so that if uw could be 
determined by experiment or otherwise, the work required to keep 
P suspended could be calculated. 

Instead of having only one body x ponte about the axis c, we 
may suppose any number of such bodies revolving about the same 
axis with the same velocity, and so approximate as closely as we 
like to the action of a fly-wheel. It is not difficult to imagine the 
weights x, z, &c., to be made of some brittle substance, so that they 
smash up at impact against W, while fresh balls are by some means 
or other fixed to the rigid arms to replace the broken ones. 

In the theory [ am advocating, it is assumed that when a weight 
is supported by the friction between a body in motion and a body 
at rest, that the latter body receives on its rough excrescences a 
series of blows from the rough excrescences of the moving body, 
and this seems to me a simple and exact statement of what must 
be taking place. 

If the value for work in equation (2) is equated with the value 
for work from (3) in my former letter, page 551, we get 


3 xo,f= P ~. 
P+W)».,f= Pog, 








Hence, 








: »- P-~W 
and since f= PiW a 
>, P-pW 
we get, (P+ W)v, Piw -g =Pvg, 
(P - 4 W) 2, = Pr, 
and ge ns 


V ee 

an equation from which the value of « may be found if my assump- 
tions are correct, and which, therefore, I take this opportunity to 
respectfully recommend to the attention of the Committee of 
Mesbanical Engineers conducting experiments on friction. The 
following method of determining the work required to keep the 
motion of a falling body P uniform by a series of bodies x x, &c., 
impinging against it brings out the same result for work as the 
method adopted in my former letter, but is a little more general 
in form :— 





Let V+ ~V29s= velocity of P at each impact, 
and V= a P after impact. . 
Also let v= a each of the bodies x x at impact. 
Then momentum of P at impact = P (V + V 293), 
and 99 x 9” = -2@u. 
Let momentum lost by P and gained by x = X, 


Then momentum of P after impact = P V = its momentum before 


impact — X. 
Hence PV=P(V+V2gs)-X. 
Similarly zV=-xv+X. 
Adding we get V(P + x)= P (V+ V2gs)- 2x0 
Hence 2= eee ee ee Sy (1) 
+v 


The work done per impact =~", x being taken as the weight 
of the body in pounds. If ¢ = time een Was each impact, then 
i Se 
the number of impacts per second = i= /28= Vige 
g 
Se. oe 
V2gs" 2V2g3 
and substituting the value of x from (1) we get 
PV 29s y2 Pe 
Weak an teedine bs a 
- V+u0 “2/99. 2(V+0) 
and when V = 0, work = P5- 


Hence, 





2 
work done per second = 39 x 
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In the first part of this letter I have worked out a formula 
showing how the velocity of the fly-wheel affects the problem which 
may perhaps satisfy ‘‘ Tester.” His own experiences given in his 
letter show how untrustworthy is the accepted method of calcu- 
lating brake horse-power. If Mr. P. Nichols will refer to 
page 522, he will see the omission of the denominator for horse- 
power corrected. Mr. P. Nichols I suppose knows that a velocity 
can be numerically equal to an acceleration, which is obviously my 
meaning. With regard to his remarks upon elasticity, they are 
hardly to the point, as I have expressly assumed in my proof that 
the impinging bodies are inelastic. r. P. Nichols is correct in 
saying that I have omitted to mention the energy remaining in x 
after impact. This was a slip, and I thank him for pointing it out ; 
but I do think itis a slight exaggeration to call this a vital error, 
as it in no way alters the proof, and is taken into account a 
few lines further on. Instead cf ‘‘ Total work done per second,” 
read ‘‘ Total work done per second + energy remaining in z,” 
and the “ vital error” disappears. 

July 6th. Can C, E. B, 

Sir,—Your correspondent, Mr. C. J. Hancock, gives two 
examples of brake conditions ; one with a load of 10001 b. and a 
~;! ~y ad 10 lb., and another with a load of 2000 lb. and a tail pull 
of . 

There is no reason whatever why the actual work done by the 
engine should not be the same in the two cases, provided that the 
coefficient of friction in the latter case could be so small that the 
engine would turn and still preserve the conditions of 2000 Ib. load 
and 1010 lb. tail — and provided that—a most important point in 
brake tests that have any pretence to accuracy—there is no lubri- 
cant of any description used. Such conditions as those of 2000 lb. 
load and 1010 Ib. tail pull might easily obtain if the brake strap or 
rope only wrapped round a comparatively small arc of the brake 
wheel circle ; and given a dry brake, I fail to see any reason why 
the results should not be in strict accordance with the difference 
between the load and the tail pull. 

Given a wet brake, and conditions are altered, for there must of 
necessity be a film of the lubricating material between it and the 
wheel. That film cannot be in a passive condition with one side of 
it in close contact with a fixed surface, and the other with a rapidly 
moving one. The particles of lubricant on the one side must be 
sheared away and rubbed over those on the other, just as one may 
see on a large scale when a steamer is sailing through a phosph 


——— a, 


One thing is evident from Messrs. McLaren’s engine trials 
namely, that the jackets are not worth the money they cost, if in 
truth they are worth nates at all, and in my humble opinion a 
really well-designed triple-expansion engine, built according to the 
= prevailing notions, is just as well without as with them, 

ut supposing, for the sake of argument, they are of some use, and 
supposing I make up my mind to jacket one or two cylinders as 
the case may be, can anyone, or rather, is there any unanimity of 
opinion amongst, say, the Research Committee, as to which one 
or which two of these cylinders I should jacket? I trow not, and 
I should like to know what it is the aforesaid committee and pro- 
fessional engine testers have got at, that engine makers did not 
know before they began operations. 

How can jackets possibly be of much use with three great lumps 
of metal in the shape of om, wagging up and down at a tem- 
perature considerably below the mean of the inlet and exhaust 
steam in each cylinder? But jacket these pistons and their rods 
internally, together with every other ex surface, with steam at 
a high pressure, higher even than that in the boiler, and there wil] 
be a different tale to tell. It might then be possible to arrive at 
some :. Mpnenggamas to a steam engine theory, which is assuredly 
impossible now. 

team then would have a chance of working as steam, and not 
asa polyglot mixture of steam and water. It is of no use to 
generate steam at 160lb. per square inch, and then condense it 
against a cold piston face before doing a foot-pound of work, eva- 
porate it at a much lower pressure, condense it again against 
another cold piston face, and so on. 

Keep the steam as steam inside your cylinders, as far as you 
know how, right away through the performance of work. Let it 
even be superheated at the close ; it can easily be made to pass 
through the feed-water that is on its way to the boiler. Jacket 
everything in the manner indicated, and high economy must be the 
result ; but partial jacketting is, I humbly concede, of no use in 
the presence of a comparatively small surface of naked metal, 
which is of a necessity cooler than even the mean temperature of 
the inlet and outlet steam. 

This is one way in which the present steam engine may be made 
more economical. But this present steam engine does not work 
at all in the manner that it should do; a radical change is both 
possible and probable. The nature of that change*I am, for 
obvious reasons, unable to publicly communicate at present. 

St. Neots, Hunts, July lth. AnTHONY 8. Bower. 








Sir,—In your footnote to our letter of last week you say we are 
scarcely fair with you, and ask why Mr. Hartnell and Professor 
Goodman should be called in, on January 19th, to witness an 
ordinary shop run. We may state that neither of these gentlemen 
were present at that test. If you refer to the letter which we sent 
along with the particulars of the tests, you will find that it reads 
as follows:—‘‘ We simply enclose the reports of the Inspecting 
Engineer. On the 19th January the engines ran without steam in 
the jackets, and on the 2lst the jackets were used. You will 
observe that the report is signed only by Mr. Watson, the engineer 
referred to. But at the second test we called in Messrs, Hartnell 
and Goodman, whose reports agree in every particular with that 
of Mr, Watson.” 

Mr. Watson was present on the 19th. (The Inspecting En- 
gineer is like the poor—he is always with us.) The test he made 
on that date was as carefully conducted as the official test on the 
2lst, only the engine was not sufficiently ‘‘ fined down ” to test the 
efficiency of th steam jackets by the brake. 

Now we think you will see that we have been quite fair with 


you. Weare anxious to be so, as we wish to be told where the 
error (?) lies in the tail rope brake. So far, none of your corre- 
spondents have scored a point against it, J. and H. McLaren, 


Leeds, July 12th, 





A PROBLEM IN GYROSCOPES. 


Sir,—Other experiments can be made with the gyroscope 
besides the common one, which recent correspondents appear to 
have exclusively treated; and perhaps a knowledge of more than 
the one experiment may assist investigators in understanding the 
actions involved. The fly-wheel ring may be mounted in a ae 
turning about a vertical axis, the centre of gravity of the whee 
coinciding with the centre of the system; whilst a separate weight 
may be applied to show the action of —_- In this arrange- 
ment a solid concentric sphere may be substituted for the ordinary 
fly-wheel. In another arrangement an ordinary gyroscope, weigh- 
ing with ite ring about 141b., may be fixed on an arm at about 
12in. from the fixed centre of support. The arm should be 
extended beyond the centre, and have a weight applied to 
partially counterbalance the weight of the gyroscope, The gyro- 
scope should be placed with its spindle lating from the fixed 
centre. If in this arrangement the gyroscope is spun in the 
ordinary way, and let go with tbe arm horizontal, it will not go 
round horizontally as in the common experiment, but will describe 
a 





escent sea in the tropics. The sea close to the vessel is brilliant 
because the latter’s rough skin is agitating one set of wate’ 
particles and — them shear themselves away from, and ru 
ver, another set a little further away. This latter does ditto to 
the next set beyond it, and so on, until the primary effect is anni- 
hilated by reason of the work done among the particles of water 
themselves. So must it be with our brake film which will naturally 
be in a very perturbed state, and part of the work done during 
that perturbation cannot be registered by the brake. In plain 
language, there must be a greater resistance to the motion of the 
wheel than is actually recorded. This difference is an unknown 
quantity, and can only be arrived at by experiment. Moreover it 
must vary with different conditions of lubrication, and it is most 
reasonable and natural to suppose that the wetter the brake the 
thicker the film between it and the wheel, the pressures being 
egeeee ot —_ Lag so it is = that less of the engine 
work is reco! y the brake, more being expended in agitati 
the particles of the lubricant. Beicrnet Eugenie 

e very fact that we have to use more tail pull with a wet 
brake than with adry one proves this, since it shows that slipping 
is taking place which did not obtain before, and which can only be 
among and between the particles of lubricating material. Ido not 
believe that there is anything wrong about a dry tail brake, and I 
certainly do not see why Messrs. Mc n’s staff should spend their 
time over discussing a most natural and simple phenomenon, nor 
yet why any of your mathematical correspondents should accept 
Messrs. McLaren’s invitation and waste their time mathematicising 
over a wet brake, the peculiarities of which are not apparently 
understood, but half an hour would suffice for the mathematics 
(sic) of adry one. Of course, in the latter case the coefficient of 
friction varies, but I see no reason to doubt that the effect of that 
friction is duly recorded, whereas with a wet brake it cannot be, 
for the reasons that have already been suggested. 

Now, why should not the brake wheel 
be covered with, say, hard wood, and the 
brake strap be made of sheet metal 
with an india-rubber back to it, water 
being forced to circulate between the 
thin sheet metal and the rubber ? 

In the sketch, Ais the brake wheel rim, 
B the wood, al the sheet metal, c d the 
: ‘ g india-rubber before and during the water 
circulation. Tail springs and the load may be applied as usual, the 
sheet metal band a } being of such a circumferential length as may 
be considered desirable. No lubricant need be used at all, for ab 
would certainly run cool, as also the wheel B; yet if this were 
cooled as described by you in your interesting article upon the 
subject, or as done by Messrs, McLaren, it is highly probable that 
B might be yaar with altogether and the brake run metal to 
metal, Anyone can try thisat very small expense, and 1 am sure 
that results by its means would at all events be consistent, 








of cycloidal curves. 

When the gyroscope is spinning—in the common experiment—the 
downward pressure of its centre of gravity is transferred to the 
fixed centre of support. I have apparatus, made thirty-five yearsago, 
showing this very plainly. There are, however, other pressures or 
strains involved. if instead of the point of support being fixed 
it is arranged sv that it can move freely in any horizontal direction, 
the gyroscope will revolve about a vertical axis passing through 
the centre of gravity of the system. With great care this action 
can be shown when suspending the gyroscope by a thread, but it is 
difficult to avoid pendulous movements which complicate the 
action. 

Let us suppose an ordinary gyroscope to be fixed at the outer 
end of a short arm, which at its inner end is by a universal joint— 
as free as possible from friction ted to the bottom end 
of a stationary vertical bar fixed overhead in any convenient way. 
If the gyroscope is placed with its arm horizontal, and let go, the 
fly-wheel not being in rotation, it will descend until vertically 
below the point of support ; it will not stop in that position, how- 
ever, but, like a pendulum, will swing upwards again on the 
opposite side. In the absence of friction and air resistance it 
would rise to the por gd — which it fell, and it would continue 
repeating semicircular pendulous swings. 

Next let us sup a little spin to be given to the fiy-wheel, and 
the gyroscope be let go as before. What will happen! Here our 
old friend the parallelogram of forces comes in as applied to show 
the composition of rotations. The semicircular pendulation is a 
partial rotation about a horizontal axis at right angles to the axis 
of the fly-wheel, and the resultant axis will be in the two quadrants 
in which the movements due to the two rotations would, 
separately, be opposite to each other. The pendulation axis 
be at 90 deg. from thu fiy-wheel axis when there is no spin, & 
small spin will cause the resultant axis to be somewhat less than 
90 deg. from the starting position of the gyroscope ; and with 
such small spin the pendulation taking place about the resultant 
axis will cause the gyroscope to rise up to a point correspondingly 
less than 180 deg. from the starting point. Having so risen up, 
the gyroscope will not with the next swing return to the original 
starting point, but will pendulate about a new resultant axis as 
many degrees further round from the new starting point as the 
first resultant axis was from the original starting point. _ . 

Increasing the spin reduces the angle between the starting-point 
and the resultant axis; and with such a spin as is usually given, 
the resultant axis is very near the starting-point. If the rotator 1s 
a solid sphere carried in rings, so as tc virtually supported at 
its centre,'a separate weight being applied to one end of the 
spindle to pov ane gyroscope action, the continuous action of the 
weight will cause the spindle end to describe a series of spherical 
cycloids which are smaller and shallower the greater the spin— 
that is, if we leave out of consideration the influence of friction, 
air resistance, and the inertia of the rings, all which have effect in 
modifying the curves described. 
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It is important to notice that what has been termed the resultant 
axis, and which, with continued action of the weight, is an 
“« instantaneous,” or continually changing axis, is not coincident 





service; and, indeed, our most modern types rather indicate a 
_— to that so-called obsolete system of construction. It should 





with the axis of the fly-wheel spindle—except at the instants of 
describing the cusps of the cycloids; and in the case of the 
common gyroscope, with its fly-wheel ata few inches from the 
point of support, that wheel has a corresponding slight inclination 
to the instantaneous axis—except when at thecusps, This inclina- 
tion of the wheel to the instantaneous axis causes the horizontal 
components of the centrifugal tendencies of the several parts of the 
wheel to be slightly unequal or unbalanced, and to give rise to a 
resultant force couple tending to move the spindle towards the instan- 
taneous axis, and which, by composition of the rotations, causes 
the instantaneous axis to be slightly higher than it otherwise 
would be. When the spindle has d ded a part of the cycloidal 
curve, the centrifugal couple still tending to move it towards the 
instantaneous axis, that axis takes a relative position somewhat 
behind as well as higher than what it would otherwise have, with 
the result that the spindle becomes directly below the instan- 
taneous axis, or very nearly so, and the spindle and instantaneous 
axis both move horizontally. 

Put shortly: With the common gyroscope the arrangement 
results in there being an instantaneous axis, which moves round 
continuously, and is always above the outer end of the spindle of 
the wheel, and the effort of the wheel’s rotation to carry the end 
of the spindle round the instantaneous axis, and in so doing to 
carry it upwards, conterbalances the downward effort of gravity. 
At the same time the tendency of the operative actions is to cause 
the instantaneous axis to through the centre of mage d of the 
wheel, and to be below the inner end of the spindle, and this 
tendency in the effort to carry the inner end of the spindle round 
and downwards, depresses it on the point of support with a 
pressure precisely equal to the weight of the gyroscope. 

Glasgow, July 4th. AMATEUR MATHEMATICIAN, 








PRICES OF GOODS AT CHICAGO. 


Sir,—Complaint has been made that the regulations of the 
Director-General prevent exhibitors from showing what their prices 
would be if free of duty, because exhibitors will be compelled 
to sell at-whatever price is affixed to their goods. But I wish to 
point out that the price may be so stated, and yet show by 
inference the burden of the duty. 

Take an article, for instance, which sells for £100, or say 500 dols, 
in England, and on which the duty is 50 per cent. ad valorem. 
As the duty is imposed on the packages, as well as on the goods, 
and as a commission or profit of say 15 per cent. would probably 
be added to the duty by whoever advanced it at the Custom House, 
the addition for duty as paid by the American buyer would be 
about 300 dels. The placard announcing the price might read :— 
Price in England, dols.—freight, 20 dols.; net price in 
Chicago, duty paid, 820 dols. INTENDING EXHIBITOR, 

Yorkshire, Jaly 11th. 

(We understand that at the instance of Sir Trueman Wood the 
objectionable circular has been withdrawn.—Eb. E.]} 





ENGINEERING IN EGYPT. 


Srr,—In the professional papers of the corps of Royal Engineers, 
vol. xviii., paper ii., 1892, has appeared an article on the great 
Koshesha Escape in Upper Egypt. By one who did not know the 
facts of the case it might possibly be imagined that the work had 
been designed and built solely by Royal Engineers. As a matter 
of fact Mr. A. G. Reid, C.M.G., M.1.C.E., of the Punjaub irriga- 
tion service, designed the whole of the regulating apparatus, the 
ironwork, and part of the masonry, as he did that of ge | big 
work built in Egypt since 1887, The resident engineer in charge 
of the work during construction from the first day to the last, and 
to whose insistance on the foundations going deeper than was 
originally designed the work owes much of its stability, was Mr. 
W. M. Hewat, A.M.I.C.E., of the Egyptian irrigation service. As 
Royal Engineer journals apparently mention no names except those 
of Royal Engineers—even when they have had nothing whatever 
to do with the work—it has happened in this case that the two 
men who practically did the work have not been mentioned because 
they were civil engineers. 

W. WiLLcocks, M.LC.E., 
Cairo, July 2nd. Director-General of Reservoirs, 


THE PADDLE STEAMER KOH-I-NOOR: 


Sir,—In your article of July 8th on this steamer, after stating 
that a mean s of 194 knots an hour was obtained on the 
measured mile, it is added that she had thus “‘ proved herself to be 
the fastest river steamer afloat.” I venture to correct this, as I 
was connected in 1890 with the building of a very similar steamer, 
the paddle steamer Hygeia; this boat attained a mean speed of 
19°8 knots on two runs between the Cloch and Cumbrae Lights. 
The following particulars, taken from Lloyd’s Register, will show 
the similarity of these st sin di i 1 also understand 
the draughts of water on trial were practically the same :— 


Built. Length. Breadth. Depth, Sheed on 





P.s. Hygeia,. 1890 .. 300ft. .. S2ft. .. 11 8ft. 19°8 knots 
» Koh-i-noor 1892 .. S00ft. .. S2ft. .. Ift. .. 195 ,, 
21, Bothwell-street, Glasgow, Ropert Morton. 


July 12th 





HYDRAULIC OR JET PROPULSION, 


Sir,—The history of this mode of propulsion, concerning which 
latter there has been some correspondence in your columns recently, 
is as old as that of steam navigation ; but the progress attained has 
not been in the same proportion. The greatest advance in pro- 
pelling vessels by this mode is a speed of 10 knots an hour, whilea 
speed of 4 knots an hour was obtained with the imperfect and 
rude appliances of a hundred years ago. The following account of 
an experiment on hydraulic or jet propulsion at the end of 1792— 
or the beginning of 1793—may interest some of your readers :— 
‘February 27th, 1793.—The vessel of the late Mr. Ramsey to sail 
against wind and tide was lately tried, and was found to sail about 
4 knots an hour. The principle on which it moves is a pump of 
2ft. diameter wrought by a steam engine forcing a quantity of water 
up through the keel ; the valve is then shut by the return of the 
stroke, which at the same time forces the water through a channel 
or pipe about 6in, square, lying above and parallel to the kelson, 
out at the stern under the rudder, which has a less dip than usual 
to permit the exit of the water. The impetus of the water forced 
through the square channel against the exterior water acts as an 
impelling power upon the vessel.” CG. P. 

Westminster, 8.W., July 9th. 








THE DIMENSIONS OF MODERN WARSHIPS.* 
By Capt. 8. M. EarDLEy-WiLmor, R.N. 


Over thirty years have elapsed since the present reconstruction 
of our fleet commenced. The main point I wish to bring forward 
in this paper for discussion is, whether we cannot now, after an 
experience of thirty years, formulate some definite rules on which 
the construction of a fleet should be based ; the types of ships it 
should include, and their dimensions, It may be said this is 
impossible. Ships building to-day will be obsolete ten years hence ; 
guns conside effective now will be shortly superseded by 
totally different weapons, This style of argument is much in 
favour; but I hold it is quite fallacious, We have ironclads now 
over twenty years old, which are still capable of most excellent 
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ed that now, more than ever, it is essential that, at 
the outbreak of war, we should possess a large number of ships. 
As Nelson wrote:—‘‘ It is not merely a splendid victory of twenty- 
three ships over thirty-six which the country requires; that which 
we need is, that the combined fleet should be annihilated, and it is 
only numbers which can annihilate.” But, if it was important 
then, how much mvre so now, when it is considered marvellous 
work completing a first-class ironclad in three years. In the old 
days : line-of-battle ship could be built and equipped within six 
months, 

Now, before entering upon the question of types and dimensions 
of modern ships, it will be interesting to observe how experience in 
the old wars led to the clearly-defined grouping we see in the naval 
construction of that day. ‘To those who wish to follow the various 
stages by which we passed from the strangely-assorted fleet success- 
fully paralysing the efforts of the Spanish Armada without any very 
clearly-defined plan of action, to the formation of a line of battle 
composed only of ships of a certain rating, I cannot do better than 
to refer them tothechapter on “The Differentiation of Naval Force” 
in Admiral Colomb’s excellent work on ‘‘ Naval Warfare.” Herelonly 
propose to dwell upon the outcome of long experience and many wars 
in producing a class of ship in great numbers which was not the most 
powerful of that day, but could, and often did, successfully cope with 
the best the enemy brought against us. At that period, the guns not 
varying much in size, the measure of a vessel’s strength was the 
number of ordnance carried, and this could only be increased by 
additional tiers, which determined whether she was to be a two or 
three-decked vessel. There were such things as four-deckers, but the 
species was rare, and I do not think we ever produced any of this 
class. There was a model of one proposed—the Duke of Kent—in 
the Naval Exhibition, but she was not built. We may consider the 
three-decker the largest battleship of that day, carrying from 100 
to 120 guns. Forfait, the celebrated engineer, once said: ‘It is 
really the cannon which alone gives the law at sea.” Those wooden 
ships never attempted to ram each other. They feared to lose 
their masts, and only as a last resort and preliminary to boarding 
were hulls intentionally brought into contact. As also the under- 
water attack was then unknown, the natural inference might be 
that for the line of battle only ships of the largest class would be 
built carrying the greatest number of guns. Asa matter of fact, 
however, this was not the case. Two-deckers of various classes 
were constructed in the greatest numbers. When it was found 
that the smallest class could not cope in the line with the heavier 
craft to which they might find themselves opposed, their con- 
struction was abandoned, and the favourite type became the 74- 

nship. It was found that this class stood the blockading work 

tter than the three-deckers. They drew less water, and 
usually had superior sailing qualities, while they could hold 
their own against the largest vessels of our enemies. They were 
not all of exactly similar dimensions in hull or spars. Indeed 
it is recorded that when off Cadiz Nelson had no less than seven 
different classes of 74-gun ships under him, each with a different 
establishment of stores and spars, so that if any one was disabled the 
others could not readily supply her wants. The 74-gun ship, then, 
was the type which the true test of war had demonstrated in 
those days to be required in greatest numbers. During the long 
which followed after 1815 they were gradually superseded by 
arger vessels, until in the Baltic, forty years later, their want was 
again felt. Sir Charles Napier wrote: ‘‘ We seem to have quite for- 
gotten that there are such seas as the North Sea and Baltic, where 
small ships of two and three decks are indispensable, There are also 
— places where the like qualification is necessary, and I well 
recollect during the siege of Gadiz we were obliged to look up all 
our old 64’s with a light draught of water, so that they might lie 
clear of the enemy’s shells, Another thing we seem to have for- 
gotten, that all the work of the war was done by the 74’s, and 
that the large ships did not stand the blockade as well as the small 
ones,” 

Though we did not towards the close of the long war discontinue 
entirely the construction of three-deckers, the number built was 
few, and they were kept chiefly as flagships on account of the 
increased accommodation they afforded. Under similar reasoning 
we should, I think, at the present time have a small number of 
ironclads of larger bulk than the majority. Passing over that 
brief period of steam wooden ships which did not last long enough 
to undergo any crucial test, we come to the reconstruction of the 
fleet with ironclad battleships. As representing the three-decker, 
we built the Warrior, of 8820 tons. The increased weight was due 
to armour, machinery, and coal. In view of the effect of shell fire, 
as demonstrated at Sinope and Sebastopol, it was idered essen- 
tial that a large portion of the hull should be covered with iron 
plates 44in. thick, which involved, with the backing, a weight of 
1350 tons. The result was a noble vessel in which the protection 
was not given undue prominence. Approximately one-sixth of the 
total weight was devoted to what may be called the passive 
defence. As we now allot nearly one-third of the displacement to 





} armour protection in one form or another, the change in this 


respect can be understood. 

‘the feature of moderate displacement was displayed in such 
vessels as the Rupert, of 4400 tons, also the Conqueror and Hero, 
of 6200 tons. But for some years we have discontinued building 
any battleship of less than 9500 tons, and our latest so-called 
second-class ironclads, the Centurion and Barfleur, are to be of 
10,500 tons displacement. These will, I believe, prove most 
admirable vessels ; and the point in my mind is whether we should 
not add largely to this class, and limit our supply of the bigger 
type—at any rate for the present—to those we already possess. 
Let us see what we can combine in a vessel of 10,500 tons as 
exemplified by the Centurion. First there are four 10-in. 
29-ton guns; a of them being contained in a barbette at each 
end. Though the movement of the turntable on which these guns 
are mounted is actuated by steam power, the operation of loading 
and making ready to fire is performed by hand, This by many is 
considered an important point. Armour to successfully resist 
perforation by these weapons must be limited to a small area of 
the hull, and consequently the target it affords may be neglected 
in favour of the attack of those parts protec only by thin 
armour, or without it. Associated with these powerful guns is an 
auxiliary armament of ten 4‘7in. quick-firing, or more properly 
speaking, quick-loading guns. The power of recharging a gun 
rapidly is equivalent to a greater number ; but this very odie 
will tend to hasty aim, which must need constant supervision and 
firm control. As regards protection, we are able to have a belt of 
steel, or compound armour, 12in. thick for 200ft. of the water 
line, out of a length of 360ft. This is sufficient to resist 
penetration of all common shell, and almost any other projectile 
——— be brought against it under the varying conditions of a 
sea hg! 

When in the early stages of ironclads the growing power of 
the gun had demonstrated that hardened projectiles could be sent 
through Sin. or Qin. of wrought iron, we should at once have 
sought to increase the hardness of the plate, instead of adding 
soft material until we had attained to the monstrous thickness of 
24in, Ic was only under the stress of foreign competition, and 
after seeing what the French steel plates were capable of, that our 
manufacturers turned their attention to a new material and pro- 
duced compound armour. This has been still further improved 
lately, and can successfully resist the best steel projectiles. I 
think, therefore, we may limit the thickness in all cases to 12in. 
In addition to this vertical and external armour the Centurion has 
the now usual armoured deck, and more protection to the auxiliary 
battery than has hitherto been given in the Admiral class of equal 
aa) geen 

s regards speed, though it is the most valuable quality in a 
cruiser, I do not think we should sacrifice too much for it in battle- 
ships. They will ordinarily be in company, maintaining a speed 
of about 10 knots. Circumstances may require this to be in- 
creased, and when on detached service it would be important to 









have the ability to keep up a speed of 15 knots for a considerable 
period. This should be well within the powers of the Centurion 
and Barfleur, which are to have a natural draught full speed of 
17 knots. As the coal stowage for these vessels is sufficient for 
1000 tons, good provision is made for this important item. 

The weight involved by a torpedo equipment is relatively small, 
so that this weapon can be fully developed in a ship of moderate 
dimensions, We find, therefore, that in a vessel of 10,500 tons we 
can combine a powerful armament, sufficient protection to the 
structure, and an adequate speed. When increased dimensions 
are given, the additional tonnage is chiefly taken up in providing 
more armour. Here it may be interesting to observe by the follow- 
ing table the progressive increase of displacement and amount of 














armour carried in the three decades since ironclads superseded 
wooden ships :— 
Total weight of Maximum 
Year. Ship. me > | armour and thickness of 
Placement. | backing carried. armour. 
Tons. | Tons Inches, 
1862 |Warrior .. .. 8,820 1,350 4 
1872 |Devastation .. 9,350 | 2,900 | 12 
1882 |Inflexible.. .. 11,500 8,500 | 24 
1892 |Royal Sovereign 14,200 4,500 18 


By this we see that not only has the proportion between total 
displacement and armour carried materially altered, but that the 
latter in our most recent construction is practically half the entire 
weight of our first ironclad, and equal to the displacement of a 
large cruiser. It must be remembered that this armour is all 
devoted to sustaining the ship against gun fire; that it makes her no 
more capable of withstanding the blow of a powerful torpedo or 
ram than if she were unarmoured, and that it necessarily curtails 
other qualities which, if vigorously applied, will probably prove the 
best defence. 

Let us now consider the relative advantages and disadvantages of 
large ironclads. First, there can be no question that by adding to 
the displacement an individually more powerful ship can be pro- 
duced. But if this argument is considered sufficient to outweigh all 
others, on what ground should we stop at 14,000 tons? A vessel 
displacing 20,000 tons can be built in which every quality I have 
alluded to can be proportionately improved. It is only a matter of 
time, money, and material. This reasoning also applies to the argu- 
ment that concentrated force in a single vessel is more effective than 
when distributed over a greater number of less power. In the dis- 
cussion on the designs of our new battleships at the Institution of 
Naval Architects, Sir Geoffrey Hornby endorsed this view, but 
added, ‘‘ I think it better we should have ships of medium size.” He 
alluded to the disadvantage of very big ships in the matter of 
harbour and wharf accommodation. There is also the question of 
draught of water and existing docks rendered useless for large 
ironclads. These may seem comparatively unimportant details, but 
Commanders-in-Chief have in peace time to give much attention to 
these points, and in war time they might preclude the use of 
what would otherwise form a very convenient base of operations. 
Though some are of opinion that the Suez Canal cannot be relied 
on during actual or contemplated hostilities for the concentration 
and passage of warships, it is at present debarred to the greater 
number of our modern ironclads owing to their deep draught. 

The strategic advantage of two ships over one in covering a 
larger area of sea or coast can hardly be disputed. The power of 
detaching small squadrons from the main body for any service, 
without materially weakening the latter, is greater when the ships 
are individually less powerful but more numerous. We cannot 
overlook such points as time and cost of construction. If we have 
brought the period of completion of such a ship as the Royal 
Sovereign within three years, we may safely assume that the 
Centurion, and others like her, can be built and sent to sea in two. 
The gain of one year is important, and we may yet find methods 
of reducing the time. 

As regards cost, the first-class battleship of to-day represents an 
approximate expenditure of a million sterling, as against about 
£400,000 for the Warrior, which in turn was about double the cost 
for the old three-decker. It is a serious matter for refiection, 
when we find eight vessels costing as much as twenty of our earl 
ironclads, and nearly equal in value to all the ships engaged on both 
sides at Trafalgar. 

We nowcome to the influence which the ram and torpedo have 
on the dimensions of ships, and they appear to me to turn the scale 
in favour of moderate tonnage and greater numbers. While we 
have continued to pile on armour to resist the above-water attack, 
that portion below the water-line is still vulnerable, and cannot be 
made impervious to the effect of an explosion in contact, or the 
impact of another vessel at even moderate speed. In the case of 
two squadrons pitted against each other, in which one has a 
greater number of individually less powerful ships, the extra rams 
and torpedoes it puts into the line of battle give an accession of 
strength which may decide the issue at a critical moment. Thus, 
if we distribute 114,000 tons—which is the aggregate of eight 
vessels, each of 14,250 tons—among twelve of 9500 tons—which 
gives the same total—we have four additional rams and twenty- 
four, say, torpedo tubes, Twelve is not an inconvenient number 
for a squadron, and the power of bringing into play a few fresh 
ships at any moment of the action is a great advantage. It decided 
the day at Trafalgar. 

Time will not permit me to deal at length with the dimensions of 
cruisers. In their case we do not find quite the same parallel with 
the past as with battleships. If ever we have a maritime war 
again approaching in duration that which terminated in 1815, I 
think we shall find that the cruiser of about 4000 tons is found the 
most useful type, and our requirements in this respect will be 
large as omni numbers. The bigger cruisers will merge into 
second-class battleships specially constructed for distant stations, 
while important work will be found for smaller vessels between 
2000 and 3000 tons. 

I am not in favour of devoting any considerable weight to 
armour in cruisers. They will be overcome in battle, I take it, by 
the disabling of their personnel, and in these days of rapid fire and 
machine guns, if any protection can be given, the crew should 
have a fair share of it. It seems to me we have got into the habit 
of considering ships in the light of not how hard can they strike, 
but rather how much hitting they can stand, and though it is 
perfectly legitimate to guard vital points, the best defence is, after 
all, vigorous offensive action. It is difficult to lay down any arbi- 
trary law, but in the light of one who might have to take a eruiser 
into action, I should be quite satisfied if not more than one-twelfth 
of the displacement was devoted to protection. 








CaPITAL AND LABOUR IN CANADA DURING THE Past DECADE. 
—The report of the industrial census for the Dominion of Canada 
during the past decade contains a number of interesting statistics 
contrasting the conditions of capital and labour in industry in 1881 
and in1891. The general result is given in the following series of 
conclusions:—(1) There has been a large increase in the number of 
hands employed, a large increase in the wages paid, and the largest 
increase is in the capital invested. The increase in the capital in- 
vested points to a large outlay for improved machinery, a fact, 
however, which cannot be shown from the figures themselves, as 
there was in 1881 no sub-division of “capital invested” into that 
invested in machinery and tools. (2) The average workman in 
1891 was a more skilled hand than he was in 1881, inasmuch as he 
turned out 6 per cent. more of finished products in value than in © 
1881. (3) The average workman in 1891 earned 16 per cent. more 
wages than he did in 1881. (4) As every dollar invested produced 
in 1891 less than in 1881, the capitalist has had to be content with 
smaller profit. (5) Notwithstanding the reduction in the gross 
profits of the manufacturer, the workman has received a larger 





share of the total value of the products by 9 per cent. (6) The 
cost of raw material was on the whole higher in 1891 than in 1881. 
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